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Q uick - what comes to mind couple of stretchers. Here again, 
when you think of a tradi- there's no tricky joinery involved. All 

tional-style workbench. For me ifs you need to do is drill afew holes and 
beefy mortise and tenon construe- install some draw bolts. 
tion, a thick glued-up hardwood top, Besides being easy to install, this 
and large, heavy-duty vises. draw-bolt system has a couple of 

Now there's no doubt that these other benefits. Fist, you can "snug- 
features make for a great workbench. up" the joint when the wood shrinks 
After all, they've proven themselves with changes in humidity. And you 
in woodworking shops for hundreds can take the base apart if you want to 
of years. The only problem is this movethe bench. 
type of bench usually requires As for the top of our bench, again 
invesibg a substantial amount of we tookadiierent approach. Instead 
time, effort, and materials to build. of traditional hardwood we chose 

So what if you want to build a tradi- MDE Ifs fiat, durable, and inexpen- 
tional style workbench - without sive. Plus it goes together quickly - 
spending weeks or even months in all you have to do is cut it to size and 
the process? That was the goal as we glue three pieces together. 
began working on the feature project Of course a woodworking bench 
in this issue- a new-style, traditional wouldn't be complete without vises. 
woodworking bench. We chose two different styles for our 

The h t  step was to tackle the bench: a simple bolt-on frontvise and 
base construction. It had to he sturdy a unique twinscrew end vise. 
and easy to build. We started with About the only thi i thatwe didn't 

e 
two end assemblies that couldn't be address with this bench was storage. 
simpler - just two thick posts con- But don't worry, we're working on a 
nected by a plywood panel. But the storage system for the next issue. 
results are impressive - a rock-solid 
assembly that won't rack or twist. 

To complete the base, we tied the 
end assemblies together with a 
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I T I P S  & T E G H N I O U t  

Sign up to receive 
a free shop tip by 
email every week 

1 ' Tips a 
m - - - r  wS 

Box Fan Filter 
FACES JOISTS / SCR 

W Like alot ofwoodworkers, I made 
a cheap air cleaner for dust in my 
shop by at tach' i  afnrnace filter to a 
box fan. I just set the fan on my work- 
bench whenever I'm sanding. It 
works so well that I decided to make 
a more permanent air cleaner. 

I mounted the fan overhead, 
attaching it to the floor joists in my 
shop,seedrawing. (You could mount HARDBOAKC 

it to the rafters if you have a garage 
shop.) I made a couple of brackets 
that bolt to the sides of the fan. 

A hardboard strip attached to the 
bottom of each bracket creates a When its turned on, the fan pnlls when the filter gets clogged up with - 
ledge for supporting the furnace the dusty air up and through the dust, I just slide it out and blow it off, ,: 
filter, see detail in drawing at right. filter. The filtered air is then expelled or replace it altogether. 
The brackets then set screwed into the cavitv between the ioists. Kevin MeLawhlZn 

\ 

directly to the joists. 
. . 

where it can r&n to the shop. And 

Knock-Down Sawhorse Cutting Grid 
. . 

. . ... .. .. 
. W Cutting down fnJl sheets of ply up with a solution that makes the The strips are all 4" wide. I cut two 8 

. . . wood with a circular saw bas always process a lot easier. 
. ~ 

foot long strips for the main rails and 
: -  ' been a bit awkward. I usually lay the I made a simple cutting grid that five 4foot long strips for the cross 

. plywood sheet on supports on the fits over a pair of sawhorses, see rails. Then all the strips are notched 
floor and then have to crawl around drawing below. The grid is made up so that they interlock to create a 
to make the cut But recently. I came of in t e r lock  striDs of 3/4" plywood. mid. I also notched the bottom e&e 

NME: - 
NOTCHES ALLOW 
RAILS A N D  CROSS 
RAILS TO INTERLOCK 

- .  - .  
CROSS RAIL 

i f  the long strips and the top edg&f 
the sawhorses to hold the grid in 
place and keep it from moving. 

The grid is assembled on top of 
the sawhorses by simply sliding the 

/ I pieces t o n e b .  Then I put the sheet 
of plywood I want to cut on top ofthe 

I- grid. I set the blade on my saw so 
that it cuts throueh the nlvwood and - . , 
just barely starts to cut into the top 

(4' x 96" - 
,,, edges of the grid. (If the rails get 

chewed up through use, its a simple . 
m matter to make some new ones,) 

The nice thing about this cutting 
mid is that when I'm done usina it I 

cznr,, 8- 

GRID F 

- - 
can simply disassemble it and s 
it out of the way "C 

Jay Reiehwein 
La Verne, C a l ~ m i a  



Cla rnping Tapered Pieces 

job, I had to build several tapered, 
square columns for a living room. 
Each column was over six feet high IPENINGS 
and was constructed with mitered QUARES .. IAROUND 
corners Making the columns was COLUMN AT 

DIFFERENT 

hding a way to clamp them 
together. Because these pieces were OPENING AND 

DRILL HOLE IN 
tapered, none of the clamps I had in 
my shop would work 

So I made some special "clamps" 
out of 3h"-thick plywood. I cut sev- 
eral squares and drilled a hole near [r each corner. Then I cut a square 
opening out of the middle with a jig 
saw, see drawings at hr right. I 
made each opening progressively 
larger so that the squares would rest 
at different points on the column. 
Finally, I rounded over the sharp \ q edges on the inside of each opening 
with a router and a round-over bit tightly while the glue set up. And the 

After gluing up a column, I simply holes in the corners of the squares 
slide the squares over the end of the provided space for any glue 

e c o l u m n  one at a time, pressing each squeezeout, see detail %.' 

I 
one down firmly, see detail 'a' The Rzehard Beazer 
squares held the column together Rigby, Idaho 

CUT OUT OPENING. 
M E N  SAND AND ROUND 

OVER EDGES 

I \-COLUMN 

Router Crank 
The knob on my plunge router is I cut a slit in the edge of the ply- bolt, washer, and jam nut secure the 

small and hard to turn. To make it wood crank and then used a screw to handle to the crank. 
easier to use, I came up with a simple pinch the crank around the knob on With this crank installed on my 
hand crank. The crank is nothi i  the router, see detail. router, its now a lot easier to make 
more than a piece of plywood with a To make a handle for the crank, I adjustments to the height of the bit 
large hole to match the size of the drilled a hole lengthwise through a Brian K m  
knob, see drawing below. shortwood dowel. acarriage Kokomo, Indiana 

%gml in Tws $hop Tips 
If you have a unique shop tip, we'd like 
to consider featuring it in one or more of 
our print or electronicpublications. 

Well pay up to $200 for a tip we pub- 
lish. Just write down the tip and mail it 
to ShopNotes, Attn.: Readers' Tips, 2200 
Grand Ave., Des Moines, IA 50312. Or 
FAX it to 515-282-6741, or send us an 
e-mail at shopnotes@shopnotes.com. 
Please include your name, address 
and daytime phone number in case we 
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Adjustable 
V-Block System . - - g:2..i3 
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Angled holes f you've ever tried to drill a hole in a dowel or odd- I and oddshaped shaped object (like a turned leg), you probably h o w  
how frnstrating a job it can be. It's a real challenge to 

workpieces are hold these k d s  of workpieces steady and accurately on 
no match for the flat table of a chill press. And it's even trickier if 

this handy drill you have to drill an angled hole. Usually, I wind up cob 
press accessory. bling together some jury-rigged device to support the 

workpiece in question. But since building this adjustable 
V-blocksystem, that's no longer a problem. 

It only takes one look to h o w  that this isn't your 
ordinary, run-of-themill V-block. Instead of being made 
out of a solid piece of wood, this V-block is made up of 
sliding "plates." 'Ihe plates interlock like hgers, and 

they slide in or out independently to conform to an 
intinite number of shapes and sizes. From long dowels 
to cahriole legs to perfect spheres, this V-block is ver- 
satile enough to hold just about anything. 

Table -The V-block is only part of the system, how- 
ever. 'Ihere is also a drill press tablethat you can make to 

' 

be used with the V-block. It bolts right on to your stan- 
dard drill press table and provides alarge, flat surface for 
the V-block to sit on. But more importan@, it also fea- 
tures some unusual hold-downs that can get a secur 

"1) grip on awkward workpieces. In fact, the table and hold 
downs work so well that you might want to use them 
even when you're not using the V-block 

6 ShopNotes No. 65 



V-BLOCK IS 
MADE UP OF 
INDIVIDUAL 

PLATES 
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. bck makes I? easy to 
dr~ll a hole ln a dowel or round stock The 
ind~vidual plates of the V-block can be 
adjusted for d~fferent diameters 

With it8 fifteen interlocking plates, 
this V-block looks like the backbone 
from same sort of prehistoric crea- 
ture. But building the V-block is 
made a Iittle easier due to the fact 
that d l  the plates are more or less 
identical ( F i l e  1). 

As you can see in Rgure 2, each 
plate (A) starts off as a rectangdar 
piece of S/atl plywood. After cutting all 
the plates to size, the next step is to 
cut a groove on each side of the 
plate, Note that the two end plates 

LASTPLATE 

NOTE: PLATE5 
ARE CUT FROM 

are grooved on only one side.) Later, 
splineswill be fitted to these grooves 
in order to keep the plates aligned. 

The grooves are sized to match 
the thickness of the 1/4t' hardboard 
that will beused to make the splines 
Figwe 3 sbows how I made these 
grooves. I cut each groove in two 
passes, using a single saw blade. 

After cutting the grooves, a dot is 
cut in each plate for the hardware 
that will be used to hold the plates 
together. Making each slot is a 'me 

MIRROR EACH 
OTHER QROOVE ON 

INSDEFACE oNLn 

step process. First, 3/8'tdia, holes are 
drilled to establish the ends of each 
slot Vo do this, Iset up a fence with 
a stop block on my ddlpress.) Then, 
the material between the two holes is* 
removed on a router table in several 
passes, as shown in Figure 4. 

Once you've iinished cutling the 
slots in the plates, you can cut each 
plate to its 6nal shape by mitering 
one corner. I did this on the table 
saw, setting up an auxiliary fence 
and a stop block on my miter gauge, 
as shown in %re 5, The last step to 
complete the plates is to rout a 'h6" 
chamfer around the edges. 

Splines - Hardboard splines are 
used to keep the plates aligned. 
There's nothing complicated about 
these. Each qlzm (B) is cut from 
'/4" hardboard, as shown in Figure 1. 

Each plate has a spline glued 
into om side (except for one of the 
end plates, which has no splines). 
Take a good look at Figure 1 to see 
how the splines and plates are ori- 
ented. But before ever picking up 
my glue bottle, I dry assembled the 
splines and plates to help keep 
every* organized. 'O Wardware -After the splines are 
glued in place, the plates can be 
assembled and the hardware added. 
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All that you need here are a 
uple of star hobs, a pair 

q w a s h e r s ,  and a length of 
threaded rod F w e  1). 

Alignment Jig - If you 
are drilling into odd- 
shaped workpieces, you 
can adjustthe plates of the 
jii individually ta match 
the size and shape of your 
workpiece. But for drilling 
straight holes in dowels or 
round stock. vou want the 
plates to create a level, 
even T in the block So I came up 
with a simple jig that pushes all the 
plates into perfect alignment 

As you can see in Elgure 6 below, 
the merit jig starts out as 
n o t h i  more than a plywood base 
(C). A T-nut is installed near one 
edge of the base, and then some 
hardwood razls (D, E) are glued and 
screwed to three sides of the base 

middle of the plate for a 
h o b  with a threaded stud. 
(This slot should be posi- 
tioned so that it will line up 
with the T-nut that is 
already installed in the base 
of the jig.) 

Before adding the align- 
ment plate to the jig, you11 
need to cut a large 

F i r e s  6 and 64. opening along the back 
The last part of the alignment jii edge. The width of this opening is jig, making it a snap to quickly 

's the alignment plate (F). This is sized to match the length of the V- square up the plates as shown in 
&t from l/a" hardboard and is sized blo&. This way when you are photos A and B below. Now you can 

to fit between the two side rails of the using the jig, the V-block will be move on to building the drill press 
base. A 7/ls"-wide slot is cut in the surrounded on all four sides by the table and holddowns. 

SlDE RAIL 
(1%" X 1ZV4") 

NOTE: BASE 15 
%"PLYWOOD: 

BACK AND SlDE 
RAILS ARE 
%"-THICK 

HARDWOOD 

I Set Up Jig. To 
square up the 
V-block, place !ton 
the base of the11g 
and loosen the 
knob that holds 
down the olate 

4 Square V-Block. 
Slide the alignment 
plate forward until it 
contacts all the 
plates, squaring up 
the V-block. 
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I- ( 
Drill Press Table 

' Dri" press Tab'e' The drill press table is an important 
7'hk part of the V-block system It makes 

and hoid-downs the V-block easier to use, e spec ie  
can be Used w~th or 
wifhout the V-black. 

when ies wmb'ied with the hold- 
downs shown below. But the nice 
thing about this table is that you'll 
get plenty of use out of it even when 
you're not using the V-block. 

The able  (G) is made up of two 
layers of 3h11 plywood F i e  7). I 
started by cutting the layers slightly 
oversize. Then after gluing them 
together, I W e d  the table to size. 

The next step is to mount a series 
of T-nuts in the bottom of the table. 
These will be used to attach the hold- 
downs that will be added later. In 

the location for e a h  one. 
After the Tnuts are installed, the 

corners of the table can be rounded, 
and a notch can be cut out of the 
back to fit around the drill press 
column, as shown in Figure 7. Then 
the edges are chamfered. 

Mounting the Table - I attached 
the table to my drill press with some 
carriage bolts, washers, and nuts 

( F i i e  7a). But once I had the table 
in place, I discovered a slight 
problem On my drill press, there 
wasn't enough clearance at the bac 
of the table to turn the hand a 
that raises and Iowers the table. So I 
had to add a spacer block between 
the table and the drill press. I just 
used apiece of 3h1' plywood. 

Wold-Downs 
The hold-downs (H, I1 are designed HOLD-DOWN 
ta work like an exazl pair of hands - I 
they hold the workpiece down h d y  
to the table while you operate the 
drill press. There are two parts to 
each holddown: a long, boomemng- 
shaped body and a semi&dar 
clamp block that, along with a 
threaded rod and star knob, secures 1 
the hold-down to the table. 

I made two pairs of holddowns - 
a tall pair to use with the V-block and 
a short pair that can be used by 
themselves (see photo above). Each 
holddown is glued up from two rec- 
tangular pieces ofah'I-thick plywood. 
The only difference is the size of the 
holddowns vie  9). 

Ifyou takealookat Figure 8, you'll 
see that each hold-down bas a long, 

NUT 
i 



narrow slot in the middle where a 
eadedrodpassesthrough. Instead 

*trying to make ,s slot after the 
holddown is assembled, I made it 
before the blanks are glued together. 

To do this, I simply cut a wide, 
shallow groove on the inside face of 
each blank ( F i e  9). And I also cut 
a rabbet on the edge of each blank to 
create an opening for the hardware 
that is added later. 

To keep the two blanks aligned 
during the glueup process, I used a 
spacer block, as shown in F i e  10. 
After the glue is dry, you can lay out 
the profile and cut the holddown to 
shape. A drum sanding attachment 
on the drill press will take care of any 
saw marks. Then you can rout a 
chamfer on all the edges. 

Clamp Pad -The clamp pad on 
the end of each hold-down is made 
up of off-the-shelf hardware items - 
a barrel nut, a swiveling leg leveler, 
and a rubber "crutch tip" (see photo 
in margin). In order to accommodate 

.K: e barrel nut, a hole is drilled 
rough the end of the hold-down. 

'Ihis hole is counterbored from both 
sides to make the installation easier. 
Take a look at the detail in F i e  9. 

Clamp Block - Tne little clamp 
block (J)  that sits on top of the hold- 
down is also glued up from two 
pieces. Agroove cut down the center 
of each piece creates an opening in 

WASTE 

le, 
/o~DowN BLANKS ARE \ I . pmz8; 
%" PLYWOOD x 

I TALL 
I HOLD-DOWN 

NOTE: 
BLANK 

SHOWS 
MEABURE- 

MENTS FOR 
BOTH TALL 

AND SHORT 
HOLD-DOWNS 

%e" DIA. - TOP am 

the center of the block, just like with 
the hold-downs. Because these 
pieces are so small, I started with a 
single, extra-long plywood blank, cut 
to width @ w e  11). I cut the groove 
down the center for the opening, and 
then cut the blank in half and glued 
the two pieces together. 

After the glue is dry, you can lay 
out the profle of the clamp blocks 
and crosscut the strip into individual 
blanks. Before cutting the blocks to 
shape though, you'll need to drill a 
couple of holes in each block for a 

pair of alignment pins that are added 
later ( F i e  11). These pins will fit 
into the slot in the hold-down and 
help keep the two pieces aligned. 

After cutting the blocks to shape 
and sanding and chamfering the 
edges, you can glue the alignment 
pins into the holes. These are 
nothing more than a couple of short 
lengths of wood dowel stock. F i y ,  
each block and hold-down can be 
mounted to the table with a star 
knob, a washer, and a length of 
threaded rod. 

- 
THIRD: 

CUTTO SHAPE 
AND GLUE IN 
%" DOWELS. 

W LONG 

A Clamp Pad. To 
make the clamp 
pad, thread a leg 
leveler into a barrel 
nut. Then cut 01% the 
end of a rubber 
crutch t ~ p  and sl~p it 
over the leg leveler 
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:at's whisker. That's t; 
d ~erlect-fitting miter and 
trying to shave such a small a m o ~  Ws-%boar 
workpiece with a table saw or corn 
almost impossible. For a delicate pt ire l i e  this & 45- and W. But yo 
sham hand plane works much bette~ trouble is a_.. b i 6  to my an& i .. . 

it icult to hold the workpiece at an exact angle while has sliding fences be 
n the end. That's whprp a shoo- hoard comesin. back up the w 0 r i r . W  L.. ,.event feevut. 

r board not hefirs to aka& the wark- To help set up a& use your shooting board, we'vei'- 
1-' +ha -%? h e .  $O you atn imhrded'a separate &k that begins on page 16. It fea- 

,dowc,  

No. 65 I 



S H O P  P R O J E C T  .- 

- 

can see how 1 cut the groove on the 
table saw with a dado blade. 

Cleat -The cleat is nothing more 
than a narrow strip of MDF. After 
knocking off the sharp corners of 
the cleat (B), it can be glued and 
screwed to the base. Then a chamfer 
is routed around the edges of the 
base. (Note: The rabbeted edge of 
the base is not chamfered.) 

Pivot Pin - The last step 
to complete the base is to add a 
pivot pin for the adjustable stop that 
will be added later. 

The pivot pin is just a piece of lh"- 
dia steel rod. It gets cut to length 
(llh") and is then epoxied into the 
ole that was drilled in the base in 

e i g u r e  3. Once ,s is done, you 
ready to start working on the stop 
and fences of the shooting board. 

@rSe ere's not much to the base of the 
shooting board. It's just a piece of 
medium-density fiberboard (MDF) 
with a cleat for clamping the jig in a 
bench vise. But the base serves an 
important purpose. A rabbet along 
the edge of the base guides the 

the workpiece. 
plane in a straight path as it trims 

'She base (A) starts out as a 
rectangular blank. To make it a 
little lighter and easier to handle, I 
m e d  off the back corners of 
the base, as shown in Figure 1 at 
right. Then I proceeded to cut the 
rabbet for the plane. 

tls you can see in Figure 2, cutting 
the rabbet is a twmtep process. 
First, a kerf is cut in the base two 
inches from the edge (Figure 2a). 
Then the workpiece is placed on 
edge, and the rest of the waste is cut 
away (Figure 2b). 

Drill Hole - Once the rabbet is 
t, the next step is to drill a hole in 
e base for a pivot pin that will be rh" 

added later. I did this on the drill 
press, like you see in F i e  3. 

Cut Groove -Before you can add 
the cleat, you need to cut a groove in 
the bottom of the base. This groove 
will hold the cleat and keep it aligned 
during assembly. In I n w e  4, you 
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Stop and Fences 
The rabbet cut in the base of the 
shooting board guides the hand 
plane. But in order to hold the FENCE BLOCKS ARE MDF; 

FENCE FACES ARE 
workpiece in place you need a stop HARDBOARD 

block On most shooting boards, 
this stop is just a block of wood 
that is glued or screwed to the 
base. But the stop on this shooting 
board is designed to pivot so it can 
be set up for miters of any angle. 

The stop block (C) starts off as a 
square blank cut from MDF. Ifs 
important to make sure this blank 
is cut square so that you have a 
true, 90" corner. 

Before cutting the blank to shape, 
I laid out and drilled an the holes. 
Fit, a couple of 1/4"-dia 
holes for the pivot pin and 
locking pin are drilled, as 6 
you see in F i e  6. Then you 
can drill the boles for a pair of T- 
nuts. These holes are counterbored 
so the T-nuts will be flush with the 
bottom of the stop block when they 
are installed (Fig. 6b). These T-nuts 
will be used to hold the sliding 
fences that are added later. 

After installing the T-nuts, the 
stop block can be cut to shape. I laid 
out the profile on the blank and then 
cut it to shape on a band saw, see 
Stop Block Detail below. But if you 
don't have a band saw, you could use 
a jig saw. After cutting the block to 
shape, the edges are sanded to 
remove any saw marks. And the top, 

(V4"DIA. x lW LONG) 

R 
BLOCK IS %" MDF %"-DIA. rC. 

M R U  HOLE ?fl 
FOR PIVOT PIN - 

ON BASE A -  

inside edge is chamfered (Figure 6). 
Sliding Fences - In order to 

back up your workpiece when 
"shooting" a miter, a pair of sliding 
fences are attached to the stop. 
These fences can be adjusted in or 
out to provide maximum support for 
your workpiece. 

Each fence is made up of a fence 
block and a fence face ( F i e  7). 
The f m e  blocks (D) are cut to 
shape from 3/at1 MDF. After the edges 

are sanded smooth, a slot is cut I& 

each block for a knob with a 
threaded stud. I made these slots by 
drilling a couple of holes to establish 
the ends of the slot then cutting out 
the waste in between with a jig saw. 

After the slots are cut, you can 
chamfer the top edges of each block. 
Just don't chamfer the front (long) 
edge. This edge is left square since 
the fence facewill be addedto itlater. 
Also, when you are chamfering the 

mwBU)CKMlWL 
(TOP VIEW) ~ 1 

RADIUS 



edges, keep in mind that you will 
eed a left-hand fence block and a 

%band fence block. 
Fence Faces - The fence f m s  

(E) are just narrow sbips of '/at' 
hardboard, mitered on one end. 
Each fence face is chamfered 
slightly on the bottom edge to create 
a relief. After the fence faces are 
made, they get screwed to the fence 
blocks. I didn't use any glue here so 
that I could replace the faces later if 
they get chewed up. 

Fence Hardware - The sliding 
fences are mounted to the stop 
block with star knobs and washers. 

MITER END - I 
AT 45. 

N m :  SANDPAPER 
PREMNT5FENCEFACE 
AND WORKPIECE FROM 

MOVING WHILE TRIMMING 
WORKPIECE 

ARDBOARD) 
WA5HER 

The knobs have threaded studs 
that screw into the T-nuts mounted 
in the stop (Figures 5b and 7). 

Once the fences are added to the 
stop, the next step is to drill a few 
holes in the base of the shooting 
board for a locking pin. This will 
allow vou to automaticallv oosition 

CHAMFER 

. . 
the stdp at 45'or 90". 

Its important that the holes for 
e lockingpin are drilled accurately. 
o do this, I placed the stop over the 3 

pivot pin in the base of the shooting 
board. Then I used a comb'iation 
square to set the stop at a 45' angle 
to the rabbeted edge of the base, as 
you see in Step 1 below. With the 
stop clamped securely in place, I 
drilled a '/a1'-dia. hole in the base, 
using the hole in the stop as a guide. 

To W the second hole, I re- 
positioned the stop at 90°, see Step 2 
below. Then I swung the stop around 
so the opposite fence was perpendi- 
cular to the edge and drilled a third 
hole. After all three holes are W e d ,  
you can pivot the stop out of the way 
andcountersinkthe holesinthebase. 
Thiswillmakeiteasierforthelocking 
pinto slipinto each holewhenyouare 
usingthe shootingboard. 

Locking Pin - Wse the pivot pin, 
the locldng pin is also cut from a 
piece of '/a1'-dia. steel rod. But a wood 
knob is epoxied to the end of the 
locking pin to make it easier to 
remove (Fignre 6a). Fmally, I added 
some adhesivebacked sandpaper to 
both sides of the fence faces ( F i i e  
7). For more information on setting 
up and using the shooting board, see 
the article on page 16. & 

To drill the holes in the base for the To drfll the two holes for the right angle set- 
use a square to position the stop block. With 

lg 2 tings.'reposition the stop SO it is square to the 
the stop block clamped in place, drill a hole in the front edge. Countersink the holes after drilling 
base, using the hole in the stop block as a guide. them to make it easier to insert the locking pin. 
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Setting Up & Using Your 

leory, using a shooting board 
retty simple. You just hold the 

workpiece with one hand and slide 
the plane forward with the other 
hand. The shooting board guides the 
plane to trim the end of the work- 
piece. But there's a hit more to it 

board. But I like to use a larger Setup - Once your plane is ready, 
plane, like a #5 or a #7. When you the next step is to clamp the shooting 

startpushiithe plane forward on hoard in a vise (or between tw 
the shooting board, the extra bench dogs, if your shooting boar rn 

mass of the heavier plane doesn't have a cleat on the bottom). 
helps to keep it moving The important thing is that it's held 

for a smoother cut. securely so it won't move. 
than that Getting good results 
a little skill and technique. And 
are a few tips that can also help. 

Check Your Plane - 3 
using your shooting hoard, 
might want to spend a rninut 
give your hand plane a quick onc 
over. First, check to make sure 
that the blade is sharp. Cutting 
through the end grain of a 
miter is tough work, so having 
a sharp blade is a must. - 

Second, you should check 
to see that the sides of the plape C are square with the bottom, see 

!hot0 at left. If the.hottom and.- 
s~des are just a little out of 

square, you can compensate for 
this by adjusting the blade side- 

A Checkfor ways until it is square with the 
Square. To get side. (Use the lateral adjustment 

good results, the lever just underneath the blade to 
sides of your plane make this adjustment) 
need to be square One other thing. You can use any 

I with the sole. size bench plane with this shooting w/ 
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3 TIGHT AGAlI 
FENCE 

end of the fence face is about 1/32" 

behind the edge of the rabbet 
that the plane will ride in. The 
other fence (the one that isn't 
in use) should be slid back so 
it is well out of the way. 

Relief - The very h t  time 
you use the shooting board, the 
blade of the plane will cut a small, 
shallow relief along the edge of &g 
rabbet, as you can see in Figure la; 

shaving and then take a pass along Try to make each cut in one con- 
the entire length of the rabbet Now tinuous sweep, rather than hacking 
you're ready to start planing an your way through the workpiece in 
actual workpiece. short, choppy strokes. (Here's 

Shooting a Miter - To use the where the weight and mass of the 
shooting board, hold the hand plane come into play.) block and re-position the sliding 
plane tight against the edge of the One trick I've learned is that it fence, see left photo below. 

bbet The toe of the plane should helps to wet the end grain with a Sometimes you need to trim a 
e just past the end of the fence, damp cloth (see photo in margin) miter that is cut at an angle other .%. 

like you see in Figure 1. Then slide before l5mming the end. This helps than 45". Thafsno problem with this 
the workpiece along the fence until the blade slice through the wood a shooting board. S i y  lift up the 
it butts up against the bottom of the little easier, giving you a much locking pin and set the stop block to 
plane v i e  lb). cleaner cut. the desired angle. (You can use a 

Now while holding the workpiece Different Angles - One of the bevel gauge to do this.) Then clamp 
srmly in place, slide the plane hr- nice features about our shooting the stop in place, see right photo 
wardto take athin, wispy shaving off board is that it can be used for more below. Shop Note: You will have to 
the end of the workpiece (Figure 2). than just trimming 45' miters. For place acouple of spacers underneath 
Before making the next pass, just example, if you need to shave a hair the shooting board to raise it up off 
draw the plane back and slide the off the square end of a workpiece, all the workbench to create clearance 
workpiece forward until it contacts you have to do is move the stop for the head of the clamp. & 

-A Shooting End Grain. With the stop block set 
perpendicuiar to the edge of the shooting board, you 
can shave a ha~r off the end of a workpiece. 

securing the stop block with a clamp, you can use 
the shooting board to trim miters at any angle. 
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Dampening the end 
grain with a wet 
cloth makes it 
easier for the plane 
to slice through the 
wood without 
tearing the fibers 





DOUBLE ROW OF DOG HOLES 
AT LEFT END WORK WlTH 
DOG HOLES DRILLED IN 
FRONTVISE FACE BLOCK 

EXPLODE0 MEW 
OVERALL DIMEN510NS: 

b 
LONG DOUBLE ROW OF DOG 87"L x 3411.D x 55"H 
 HOLE^ DESIGNED FOR USE 
WlTH WIN-SCREW END MSE 
OR OTHER ACCESSORIES 

I 
I 

TI AMRS F 
A IINATEI IRM 
A IATISF 
STABLE. AND STURW 

-- SOLID BENCH .EGS 
ARE GLUED .P FROM 

- 
lJ.'-TrllCK RED OAK BOARDS 7 
N m :  BASE IS CONSTRUCTED 
OF SOLID RED OAK. END 
PANELS ARE %" P L W O D  

(a. FRONT wc- -?TAIL 
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STEEL PINS 
ALIGN 

STRETCHERS 
DURING 

ASSEMBLY 
AND PREVE"" 

WlSTl 

GLUED ON RAILS 
CREATE A FRAME 
AND PANEL LOOK 

TO STRETCHERS AND 
ALLOW FOR TIGHTENING 
BASE OVER TIME OR 
DISASSEMBLY FOR MOYING 

CHAIN-DRIVEN TWIN 
SCREWVISE PROVIDES 

SOLID GRIP AND 1 
4G I '" 



Base .PI.m 
UPPER RAlL 

UPPER RAlL 
END SHELF 

HARDWOOD) ASSEMBLY (lS/o" x BOW- 
&. p W'MDF) - 

W D I A .  
BENCU 

BOLT AND 
WASUER 

LOWER RAlL 
T ' x  l@/e"- 

LSTRETCHER b &"-THICK 

STEEL ROD 
GUIDE PIN5 

To provide rock-solid support for the 
top of the workbench and give it sta- 
biity, I sstarted by building a solid 
base. As you can see in Figure 1, the 
base consists of two end assemblies 
connected by a pair of stretchen. 

Joinery - One of the first things 
you11 notice in Figure 2 is there isn't 
any tricky joinery like large mortise 
and tenons to deal with. 

Instead, the end assemblies are 
formed by cutting a simple groove 
in eacb leg and then joining them 
with a 3/4" plywood panel. This cre- 
ates a strong assembly that resists 
racking and twisting. 

W ROUNDOMRS 
ON ALL EDGES 

PTTOP 

-- 
I 

I 

I 

NOTE: LEGS GLUED 
UP FROM TWO PIECES 
OF IW-THICK 

HARDWOOD) 
" 1' 

Then to connect the assemblies to 
the stretchers, I used a draw-bolt 
system that consists of a long bench 
bolt and a large barrel nut Figure l b  
and margin photo on opposite page). 
Although it does allow you to take 
the base apart, the bigger benefit is 
you can "snug up" the base due to 
changes in humidity. 

End Assembly - Each end 
assembly starts out as a pair of 31/2"- 
square legs (A), like you see in 
Figure 2. Iformed eacb leg by gluing 
up two pieces of 13/a"-thick red oak. 

It's best to rip these pieces slightly 
wider than necessary. Tbis way, you 
don't have to worry about aligning 
the edges perfectly while gluing 
them up. Then after the glue dries, 
simply square up the legs and cut 
them to h a l  length. 

Grooves - Now you can turn 
your attention to the groove in each 
leg Figure 3). Since this groove 
accepts the 3/4" plywood end Banel 
(B), you can cut the panel to final 
size (F ' i re  2) and use it to check 
the fit of the groove @ i r e  3a). 

Although the legs are identical ir) 
size, there is one small difference. 
The top outside edge of the I& legs 
are notched to accept the top, as 
illusbated in Figure 3b. 

Assembly Holes - As I men- 
tioned before, the base is held 
together by a draw bolt system. To 
ensure the hole for each bolt is 
located accurately, it's best to drill 
the holes now on the drill press 
@gure 2). Then, I routed a small 
('/a1') roundover on each edge of 
each leg (except the top ends). 
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Assemble Ends - At this point, 
ou can glue up each end assembly, 

sure the panels are ,sh 
with the top of each leg @"me 2). 
Then, to fill in the groove just below 
the end panel in each leg, I glued in a 
hardwoodfiller strifi (C). 

To give the end assemblies a 
''frame and panel" look, I added 
"rails" to each assembly 1 
and lc). The upfiw mils (D, E) are 
slightly different in width (to 
account for the notch in the left 
legs), while the lower rails (F) are 
identical. After rounding the outside 
edges, they're simply glued in place. 

Stretchers - At this point, you 
can set the end assemblies aside and 
concentrate on the stretchers. Each 
stretcher (G) starts out as a 13/4"- 
thick piece of hardwood cut to final 
length and width @gure 4). 

To provide a decorative cutout, I 
cut a gentle arc on each stretcher 
that ends in a small "shoulder" near 
the end, like you see in F i r e  4. 

ote: I used a long strip of '/at' hard- 
oard to lay out the arc. a 
Once the arc was complete, I 

installed a dado blade in my table 
saw and cut a rabbet along the top 

GUIDE PIN 
(V2' DIA. x 1W 

LONG) Q Ye" 
ROUNDOVERS 

inside edge of each stretcher to sup 
port the shelf that's added later. 

Here again, I eased the upper and 
lower edges of the stretcher (except 
the inside edge of the rabbet). 

Draw Bolt Holes - Now you're 
ready to drill the holes for the draw- 
bolt system Figure 4). I started by 
driUing a deep counterbore near the 
end of each stretcher on the inside face 
for the brass barrel nut Figure 4). 

Then to ensure the holes for the 
draw-bolt system mated perfectiy 
with the holes in the legs, I used the 
drilling guide shown below. 

Assembly - With the pins 
installed, you're ready to assemble 

, 
STRETCHER 

x 5m" - 
13/4"-TAzK HARDWOOD) 

DRILL 1"-DIA. 
COUNTERBORE lS/a'' DEEP ON 

INSIDE FACE 

the base. Start by inserting 
the '/$-dia. steel rod guide pins 
into the ends of each stretcher. 
These pins keep the stretchers 
aligned during assembly and pre- 
vent them kom twisting. 

After slipping the brass nut 
into the counterbore in each 
stretcher, mate the stretchers 
with the end assemblies and then A Bench Bolts & 
tighten each bench bolt to pull the Barrel Nuts. A set of 
stretchers 6rmly against the legs, four bench bolts and 

Shelf - 'nally, you can cut a shelf barrel nuts makes ~t 
(H) to size so it rests in the rabbets easy to assemble 
on the top of the stretchers. To fit the the base of the 
shelf around the legs, you11 need to workbench Refer to 
notch each corner F i e  la). page 35 for sources. 

To m u r e  the holes for the guide pins and asseddy bolt line 
up per*, Imade the &g guide shown below. 

Guide - The guideis a i3/.d'-square harchxrood blockdOB 
match the width of the stretcher.To make sure the holesere  
stmight and true, I drilled them on the drill press. Thea I 
attadheda hardboard c h p h g  plate to the side of the guide. 

Drill Hofes - To complete the holes in the sketcher, juet 
eking the guide in place and Rd 1). Noh An X oza 
the %ottamm' ofthe guide helps orient it identidy an Q?e 
stretchers and the legs. 

Leg Holes - Since& 
bolt hole in the leg h 
already driiled, you can use 
the guide to locate and drill 
the two guide pin h o b  in 
the leg F;gure 2). Just slip 

a dowel m the muter hole, 
atign the guide p d e l  to 
&e edge ofthe leg, clamp it 
in place, and* drill. 

--<-- 
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The top of a workbench sees pretty 
hard use, so it needs to be strong 
and sturdy But just as important, it 
needs to be flat. I rely on the top of 
my workbench as a reference for all 
sorts of assembly chores. 

I decided to use MDF (medium- 
density fiberboard) for the top of my 
workbench. It's heavy, stable, and 
very flat. And compared to a top 
made from solid wood, its quite a bit 
less expensive. 

Built-Up Top - To make the top 
thick enough for mounting a vise 
and holding bench dogs and other 
clamping accessories, the top is built 
up out of three separate layers, as 

. ." . -. 
MOTE: DOG HOLE - 
LOCATlON5 SHOWN I 

ALLTOP 
LAYERS ARE 

REFERENCE DRILL AFTER ' %" MDF 
TOP 15 G L U ~ D  UP 

22 

you can see in F i r e  6. For more 
on the accessories, refer to Sources 
on page 35). Then later it will be 
wrapped with hardwood aprons. 

To make the top, I started by cut- 
ting all three top layers (I) to iinished 
size. The problem is gluing all 
three layers together so all the 
edges stay perfectly flush. 

To do this, I used screws to keep 
everything aligned and act as 
"clamps" while the glue dried. I 
started by clamping two of the layers 
together so the edges were flush. 
Then I predrilled a few holes for the 
screws. The only thing thats impor- 
tant here is to be sure to keep the 

screws away from where you'll be 
drilling the dog holes later. (I pen- 
ciled in the location of the dog holes 
just to be sure.) 

Once thats complete, you can 
separate the two layers and sprea 
on some glue. I used a slow-set glu %. 
and spread it on the top layer with a 
3" paint roller. Then just "clamp" the 
two layers together with the screws. 
Adding the third layer is just amatter 
of repeating the process. 

Dog Holes - With the top glued 
up, you're ready to add the 3/41'-dia. 
dog holes. As you can see in Figure 
5, there's a single row along the front 
and back edges (for use with a twin- 
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screw vise or other accessories) and 
double row at the end (for use with 6, e front vise). 
For the double row of dog holes at 

the left end of the bench, I carefully 
laid out and drilled each one individ- 
ua& Then to keep the hole spacing 
consistent on the two long edges (as 
well as to guide the drill bit straight), 
Imade a simple indexing jig, as 
shown in Figure 7. 

Fmally, to soften the inside edge 
of each dog hole, I routed a small 
P/3z13 chamfer (Figure 5a). 

Aprons - With the dog holes 
complete, you can turn your atten- 
tion to concealing and protecting the 
edges of the MDF. To do this, I 
wrapped the top with 13/4"-thick 
hardwood aprons. 

I started by cutting thefrontback 
aprons (I) to length so they were 
flush with the ends of the top, like 
you see in Figure 5. Then I cut a 
single end apron (K) for the l@l side 
of the bench. It's the same width as 

e other aprons, but it's cut to @* so it's flush with the outside 
faces of the frontback aprons. 

For now I left the right end of the 
bench open. Later you11 make a 
wider apron (and drill afew boles) to 
accommodate the twbwew end 
vise (refer to page 26). 

But if you don't plan on installing 
the twin-screw vise, simply make a 
second end apron as shown in the 
No End Vise box below. 

Groove - After cuaingthe aprons 
to size, you can turn your attention to 
the grooves that run around the top 
of the bench and along the inside 
face of each apron, as you can see 
in F i r e  5. These grooves accept 
hardboard splines that help align the 

I - .  
ROU- 
POCKET 7 
IN FRONT - 
APRON FOR 
REAR J A W  
OFVISE, , 
(DETAIL a )  

aprons with the top of the bench 
while they're glued in place. 

A router and a slot cutter is all you 
need to make the grooves in both the 
top and aprons (Filgures 6a and 84. 

that the front apron has a 
small "pocket" routed in 

enough for the thickness of & "Stretching" Your 
the jaw and slightly oversized in Clamps. A couple of 
width and length p/16"). cleats attached to 

Splines - With the grooves and the top of the bench 
vise pocket complete, you can glue allow you to clamp 
the aprons to the top using splines the end apron 
cut into strips from a sheet of '/at1 in place. 
hardboard. Clamping the front and 
back aprons isn't a problem. But 

&you'd Fa& not.&& h., . ,&e clamping across the length of the 
& &,, the ad&tio~~ ofthe bench is a challenge. To see how I 
aprons is much simpler, as you vise, did this, take alook at the marpin. 

Alter drilling some counterbored 
holes, I screwed the end apron in 
place and then plugged the holes 
with some dowel plugs ( F i i e  5). 
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Front Wse 

GIIC UI the most useful features on a 
workbench is a heavy-duty front 
vise. And the quick-action front vise 
shown above is no exception. 

But what's really nice about this 
vise is installing it is only athree-step 
process. And since the h t  step of 
cutting the pocket is already com- 
plete, there are only two steps left: 
attachbg the rear jaw to the bench 
and then adding a wood face block to 
the front jaw Figures 10 and 10a). 

But why go to all this trouble 
when you could simply bolt the vise 
to the apron and add a couple wood 
pads to each face of the vise? 

I had a couple reasons. Fit, 
placiag the rear jaw ia a pocket cre- 
ates a large, smooth hce the length 
of the bench for clamping. And 
adding a thick face block with dog 
holes allows you to securely clamp a 
variety of wider workpieces using 
bench dogs in the holes in the top. 

The Vise - To install the vise, 
you'll need to take it apart k s t  But 

don't worrp. This isn't as difficult as  
yon might t h i i .  After removing a 
cotter pin from one of the guide rods, 
I was able to separate the front jaw 
(along with the guide rods and 
threaded s M )  from the rear jaw. 
(For more on the vise I used, refer to 
Sources on page 35.) 

As I mentioned earlier, you've 
already completed the h t  step of 

ins* the vise by routing out the 
pocket in the front apron for the rear 
jaw. At this p o ~  you're ready for the 
second step by adding a couple sup 
port pieces for the rear jaw. 

Spacer Block - To fill the "gap" 
between the bottom of the benchtop 
and the vise mounting plate, I added 
a spacer block (L) made from 3/4" 

MDF. The block is simply glued and 

BACKING PLATE 
IN  PLACE AND 5ET 

REAR JAW INTO 

. SECOND: LOCAE 
HOLE6 WITH ~~~~~ MARKING TOOL 
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FACE 
BLOCK 

(COMBINED) 

screwed in place so it's flush with 
the inside edge of the pocket, as 
Uustrated in Figure 11. 

Backing Plate - The second 
support piece is a backingplate (MI 

efrom I3/4'khick hardwood that 
tches the thickness of the front m' 

apron ( F i i e  11). Here again, to 
allow for the rear jaw of the vke, a 
wide dado is cut in the plate. 
After cutting the dado, the next 

step is to temporarily clamp the 
backer plate to the bench so it's flush 
with the apron all around F i e  
12). Now you a n  slip the rear jaw of 
the vise in place as a "template" for 
locating the holes that the guide rods 
and threaded shaftpass through. 

Since itwas hard to make an accu- 
rate mark using a pencil, I made a 
couple of marking tools. Each has a 
nail ground to apoint centered inthe 
end of a dowel. (You may have to 
sand the dowel ta fit smoothIy into 
the holes in the vise.) Marking the 
center of each hole is just a matter of 
"poking the nail againstthe plate. 

Once you've marked the location 
of all three holes, remove the backhg 
plate and drill the holes. But don't 
worry about being dead-on accurate. * e holes are slightly oversized @/$) 

provide a fi@e clearance. 
After driIling the holes, you can 

glue the backing plate to the bottom 

of the front apron. Just be sure to 
attach it flush on theface and end. 

Face Block -While you wait for 
the glue to dry, you can work on 
making and mowding the face block 
N), Wre the one shown in F i e  13. 
The block consists of two slabs of 
l3/4"-thick hardwood. 

But before gluing them together, I 
softened the outside edge of one 
block by cutfing a radius, as you can 
see in F i e  13. If your band saw 
has the capacily for 63/4"-wide stock, 
you can do this eat& 

E not, its a simple matter to lay 
out the radius on the ends of the 
workpiece and remove most of the 
waste by maklqg afew passes acmss 
a table saw with the blade tilted. 
Then you can smooth out the radius 
with a rasp and sandpaper. 

Dog Holes - After gluing the 
pieces together, you'll need to lay out 
and drill a couple dog holes in the 
jaw so they align with the holes in 
the bench. But you'll notice in the 
Face Block Detail above that I didn't 
drill completely through the block 
That's because the bench dogs I 
used are shorter than the width of 
the face block So I drilled a pair of 
counterbores on the i&& face of the 

bid to provide easy access, as you 
can see in the margin photo. 

Vise Holes - At this point, you're 
almost ready to mount the vise, But 
hefore you do that, youll need tod 
a set of holes for the guide rods and 
threaded shaft. Here again, these 
holes need to match the ones already 
drilled in the backing plate. 

In Flgure 14 you can see the pre 
cedure I used to transfer the hole 
1ocation.The important thing here is 
to make sure the face block is flush 
with the top and end ofthe bench. 

Then using the same dowels as 
before, mark thelocation of each hole 
@ i i e  14a). Once thafs complete, 
remove the block and drill the holes. 
As before, they're slightly oversized 
so the precise locations aren't aitical 

Mount Block &Vise - After 
mounting the rear jaw, you're ready 
to attach the face block to the front 
jaw. To do this, I used the vise to 
"clamp" the block against the apron 
with the top edges and endsflush. As 
shown in Figure 10, two screws 
secure the block to the frontjaw. 

Don't worry if you notice a small 
gap between the apron and bottom 
ofthe face block. The jaws cant (tilt) 
in slightly at the top. The reason is 
that as you clamp a workpiece, it 
forces the top of the vise apart, and 
the tiltkeeps the jaws parallel. 

4 BLOCK 

Access holes drilled 
on the inade face of 
th@ vfse make it 
easy to 'pop up" a 
bench dog for 
easy removal. 
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.'win-screw f d Vise e spline used to align the apron bbck (Q) is builtidentie. It's simply 
with the top of the bench. longer (27") so it's flush with both 

(Remember to stop the slot short the front and back of the benchtop. 
of each end of the apron.) Here again, you'll need to lay out I 

Vise Holes - Once the slot is cut, and dr iU  a pair of dog holes in the 
you're ready to add the holes for the top of the block, as weU as a pair of 
shafts of the vise. Because there's no counterbores on the inside face for 
metal jaw and the two shafts are *popping" the dogs out of the holes. 

c independent, you can simply lay out Vise Installation - At this point, 
the holes and drill them to fit the you're ready to mount the face block 

One of the more inter- mounting flanges supplied with the and twin-mew vise hardware. The 
esting features of this twin-screwvise. first step is just like before - 

workbench - and a feature The twin-screw vise doesn't have locating the shaft holes. So start by I I've wanted to inwrporate for any guide rods either So to avoid clamping the face block to the end 
awhile - is the Vwiitas Twin- having to rest yourworkpiece on the apron so ifs flush all around. 

Screw Vise shown above. This shafts, there are a pair of steel sup This time I bad a little more room 
vise has a chain-driven mecha- port pins installed in the apron. You to transfer the location of the holes, 

nism (see inset) that keeps the jaws can see where to locate these holes so I just slipped a pencil inside and 
of the vise perfectly parallel dwing by taking a look at F i e  15. But bated the location of the shaft holes 
any type of clamping. (For more don't install the pins just yet. to the face block. 
information on this vise, refer to Apron Braces -To provide extra Once that's complete, you can 
Sources on page 35.) support for the end apron where it remove the face block and drill the 

End Apron - If you've decided extends belowthefront/backaprons, holes. Just remember that these 
A With the vise t o i n s t a ~ t h e ~ x ~ e w v i s e ,  t h e h t  I added a pair of braces (PI. They're holes don't need to be as large. I 
cover removed, step is adding an end apron to com- made from 13/4"-thick hardwood. measured the shafts (about 1'9 an 
you can see the plete the top of the workbench. Like And as you can see in F i e  15, I drilled them slightly ?/a1') oversize. e 

chain-drive the other aprons, this one is 13/t shaped them like the stretchers on Remember the pins that support 
mechanism that thick But the end apron (0) is the base. The braces are then simply the workpiece? Well, the face block 

operates the vise. wider to acwmmodate the twin- glued and screwed in place. needs to have a couple counterbores 
screwvise hardware F i e  15). Face Block - Like the face vise, drilled in it so the pins have a "home" 

As you did before, you'll need to the twin-mew vise has a face block when the vise is completely closed. 
rout a slot near the top to accept the also F i r e  16). The twinscrewfme The process for locating these holes 

is just like before, but be sure to use 
the layout bole to locate them, hot 
the smaller hole you just drilled. 

Now you can tap the pins (sup 
plied with the vise) in place and then 
reclamp the face block to the apron 
in preparation for installing the rest 
of the twirrscrew vise hardware. 

Install Shafts -The shafts of the 
vise are held in place by a pair of I 
flanges mounted to the back side of 
the apron F i e  17). Before you i 
screw them in place, take a look at 
where the tbread starts on each one 
and orient them identically F w e  
17a). (I used a piece of tape for refer- 
ence.) This ensures that the two han- 
dies will be positioned identically (or 
pretty close). 

i i 
.@ ! 

The next step is to thread eac 
shaft into the h g e  and snug the face 
block up against the end apron so its 
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F E A T  

1 flush all around. (Not~The shaftwith 
e spring-loaded sprocket pin that a ows the vise to be canted is 

installed on the right side, as shown 
in Figures 18a and 19.) 

Youll also want to "tweak" the 
shaft mounting plates so they're 
positioned vertically F i e  17). 
Then you can screw the plates to the 
front of the face block. 

Rub plates - One thing I noticed 
about the vise was that it dropped 
sligh@ the further out it was 
extended due to play in the threads of 
the vise. To minimize this, I took 
some time to install a couple rub 
plates (R) underneath the top 
(Figures 18 and 1%). I sized mine to 
provide l/lsl' cl-ce above the 
shaft and then screwed them in place. 

Final Assembly - Completing 
the installation of the v k s  is just a 
matter of adding the drive chain, 
covers, and handles v i e  19). 

To install the chain, place it over 
the right sprocket and then pull it 
ver the left sprocket What you're 6 oking for here is to have the chain 

engage the left sprocket so Ksfairly 
taut across the top. 

A pair of set screws in the left 
sprocket allows you to adjust the 
chain so its taut Then it's just a 
matter of joining the chain with the 
connecting link provided in the kit. 

One thing you may notice is the 
< 1: lower chain fags more than half a 

link. Iffoats the case you may need to 

I E  P R O J E C T  

remove a full link and reinstall a half bit, I installed the chain roller sup 
link. This hardware and the instruc- plied with the twj~screw hardware 
tiom for accomplshing this are F i e  19). Fm*, s m  the covers 
included with the twin-screw vise kit in place and add the handles. (Note: 

With my vise, after rejoining the Additional hardware is included for 
chain with a h a l f w  there was still a installing a "speed" knob, For more 
little minor sag. To "prop" this up a on this, refer to page 29.) 



iye x woo 

Completing the instlllatiofi of both 
vim was probably the biggest chd- 
lenge in bdding the workbench, All 
that% left to do now is putthe tap h 
place, complete a couple small 
deMb, and then apply a Wsh 
Install Top - hstaUing the top 

doesn'tinwlvea whole lotmore than 
s b p l ~  %ti&? it in place on the base. 
But as you've w e d  out by now, its 
a little too heavy to do tliat all by 
yourself. So you11 want to call a 
frietld to give you a hand in p&g 
the top in position. 

AsyoucanseehF1gu1:e20 above, 
the top rests on the uppex face ofthe 
legs. Ifs positioned so the apron at 

the left end "hooks" around me 
rabbet at the top of the left end 
assembly @&we 20b). 

Clears -Although the wekht of 
the top will keep it from lifting off, I 
Wanted to make sure the b p  
wouldn't shift or slide around at all as 
I worked. So I added a pair of cleats 
to the underside @ I r e  20). 

These cleats (8) are 3/4"-thick 
hardwood strips, They're cut to fit 
between thefrontand backlegs The 
cleats are installed flash aghst the 
panel of each end assembly, as you 
can see in Figure 206. 

Soften Edges - Once the cleats 
are in place, there's onelast detail to 

@& care or. And thafs to soften the 
outside edges around the top. I 
waited until the dses were complete 
before doing this because-1 wanted 
toincorporate theroundoverinto the 
face blocks of each vise. 

TQ do this, 1 snugged up e 
vise so it was tight again% 0 
bench top. Then I slipped a small 
P/$) round-over bit in my hand- 
held router and muted a r m d  the 
top and theface blocks. You can see 
this detail in Figure ZOa, 

Tke bearing on the round-over 
bit doesn't allow you to rout the 
roundomrall the way into the cor- 
ners of the face blocks. So af€er 
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Solving this problem was 
just a matter of wrapping a strip 
of sandpaper around a dowel 
and sanding the inside of any 
hole that was a little too tight 

At this point, all that's left to 
do is protect the workbench 
by adding a Enish. But before 

in toothpastestyle tubes, l i e  the 
one you see in the margin. 

I experimented with a few dif- 
ferent colors, combining them in 
small batches until I found a color I 
liked. Just keep in mind that ton 
much color will make things look 
muddy. Too little and everything 

you do that you might want to 
take a look at a couple options 

A Mixing the Fhish. m~xrrry ir~raa for the workbench shown in 
tablespoons of Van Dyke brown artist's oil the box below - leather vise 
color with a quart of finish gives the faces and a speed knob for the 
workbench a nice, antique oak look. twin-screw vise. 

you're done routing, you'll need 
to clean up these inside corners 
with some sandpaper. 

Dog Holes - As I was test fitting 
some bench dogs in the holes in 
the top, I noticed a couple fit a little 
too snug, making it ddficult to 
remove the bench dog. 

FlNlSH 
For the finish on this workbench, 
you could simply use a wipe-on var- 
nish. But I wanted to give the red oak 
an old-time, antique look 

To do this, I experimented with 
some artist's oil colors I picked up at 
a local art supply store. They come 

looks washed out 
My h a 1  "mix'' ended up being 

quite simple - a few tablespoons of 
Van Dyke Brown in a quart of lin- 
seed oil (see photo at left). (You 
could also mix the artist's colors in a 
wipe-on varnish if you'd like a little 
more gloss and durability.) 

With the mix in hand, just wipe 
the h i s h  on and work it around 
evenly to avoid streaking. And yes, I 
even used the finish on the MDF. 

It made the whole workbench 
look like it just came out of an old- 
fashioned workshop.& 

A Artist's Oil Cdors. 
Mixing up a custom 
stain is easy with 
artist's oil colors. 
Simply squeeze out 
a few dabs andmix 
it with an oil finish of 
your choice. 

Thefrontvise on this bench hasa built& 
quick-&ease featus%. But the twintwinmew 
vise M t  So oQening far closing) tk 
vise quick& can hea hassle. 

Speed Efnob - Forkuietely, thetwin- 
screwviseI&camewithsomeaddi- 
itional hardwxe thar makes the jcb a 
whole lot easier - a speed knob (see 
photo and inset belm). 

hmtalhg the knob is just a matter of 
drilling a hole though the end d o n e  of 
the handles and instahg the hardware. 
ConsirIermg how quicl& you can open 
and dose the vise, it% an optiaa I can't 

'rmagine doing without (I p~ 
mine on the handle towards th 
frnnb of the be& 

M e r  Faces - h o t k  
option I'd recommend adding i, 
the leather faces shown in the I 
photo at tight A&m& bath 
vises will hold a workpilzce 
%cur&, leafher pmvides a did 
grip (without having to real& 1 
emkdmnonthevisehitndle) , 
thatsalso easyontheworkpiece. 1 

&ding a leather faoe to anew 
(or &&ng vise) isn't as hard as 

yonnrightthbk.Asa 
matter of fact, the bugbest job 
might be hdbg  the l e a k .  (I 
went to a local leather retailer 
I found in the yellow pages.) 

The &st thjng you% need 
to do i s  make cutouts in each 
ace for any h g e r  holes, 
guide rods, or t k r d  
&&s, like the ones yousesin 
the phota abwe. 

m%fu& cutting out each op@&I made 
a vertical cuftothe bottomaf&eleak 
This anowed the Ore& "to &p omr the 
rods and shaffs, Cyou could also disas- 
s d e  the vise and instdl the leather 
without ma@ any M c a l  cutoute.) 

All it takes to attach the leather atSs 
point is a EL& contact cement After 
appbring the cement toboth thevisefaee 
a d  leather, I used a roller to bad the 

Ilaid out the localionsolthe l d e r  u] the w ~ ~ d .  Once com- 
holes or1 an oversized ('/411) plete, you ~ i o  uim the leather flus11 with 
piece out lead~er ?hen, after tht: rdges: of the bench and k c  blocks. 
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Edge- 

Precisim scanrkifp.~ 
iat a srncsp wit& this 
aawtabk edge- 1 

sanding b h k .  

u seu alone or as a "base" for The problem 1s sanding the 
plastic laminate, plywood is a edging perfectly flush without going 

versatile material. But even with the a little too far and sanding scratches 
best-looking plywood, you'll still in the face veneer or laminate. 
want to cover the edges. I usually do Edge-Sanding Block - But with 
this with some hardwood edging, the edgesanding block shown in 
m e  you see in the photo above. F w e  1, tbafs not a problem any 

more. This block makes it easv to 

ROUTED ME w 
ON EACH SIDE 

OF BOW CRE'-? 

sand a piece of edging precisely - 
whether it's '/4" wide or Z1/a" wide. 

SOLID GR 

I A La. fa. 2 

NOTE: 
BOW IS 
GLUED UP 
FROM THREE 
LAYERS OF 
~ ~ / $ ' - ~ I C K  

WOOD 

ELF- 
DHESIVE 
ANDPAPER 

%"~6%"- HOLE 
(3, a"-THICK 

HARDWOOD) W Z O  x 3" 
Fh MACHINE 
SCREW 

ND- 
ZR 

N G  

ICE 1 

Adjustable - This sanding block 
is precise because it's adjustable. To 
do this, a cork-backed sanding p 
can be positioned to match the wi 

place by a fence (Figure lb). 

6 
of the edging and then locked in 

Body - I started on the sanding 
block by making the body. The body 
(A) starts out as a 21/41'-thi~k hard- 
wood blank. I found it easiest to glue 
up an oversized blank &om three 
layers of 3/4'I-thick material. 

Once the glue dries, cut the blank 
to final size and then lay out the 
shape of the body on the side, as 
illustrated in Figures 2 and 2a. But 
before you cut the body to shape, 
there are a couple things to do. 

The first thing is to provide a way 
to hold the pad in position and pro- 
vide a "stop" as you sand. This is 
accomplished by a fence that will be 
added later v~gure  lb). 

Inserts - But to lock the fence in 
place, you'll need to install a set of 
threaded inserts. To do this, I drilled 
a hole in each corner of the bottom of 
the blank (F'1gnres 2 and 2a). This 
way, you can install the fence 
either left- or right-handed work. e 

Once the holes are Mled, it's a 
good idea to install the threaded 
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inserts. Butwhy install them now? 
The reason is that if you wait until 
eryou cut the dado for the sanding 6 

pad, it's all too easy to "blow out" the 
thin wall of the hole next to the dado. 
Note: For a sweTire way to install 
the inserts perfectly the 6rst time, 
check out the margin at right. 

Cut Dado - The other thing to 
do before shaping the body is to cut 
a shallow ?/4'1 dado thafs cen- 
tered on the bottom of the body to 
fit the sanding pad. This sanding 
pad is sized to hold a piece of 4l/2"- 
wide self-adhesive sandpaper that 
comes in long rolls. 

As you can see in Figures 3 and 
3a, I used a dado blade in the table 
saw to cut the dado. And I attached 
an auxiliary fence to the miter gauge 
to provide support for the body and 
prevent chipout on the back side. 

Shape Body - At this point, 
you're ready to shape the body. 
Start by rough cutting just out- 
side the layout lines on the band 
saw. Then you can use a rasp and some sandpaper to smooth things 
out. As you do this, it's a good 
idea to "test drive" the block until 
it feels comfortable. 

Then to provide a solid grip, I 
added a shallow cove to each side of 
the body Acore box hit makes quick 
work of this @?gures 4 and 44. 
Fin*, witen the top edges of the 

block with a l/4" round+ver bit 
Vigures 1 and lh). 

Sanding Pad - You can set the 
block aside now and concentrate on 
the sanding pad. The pad (B) is 
nothing more than a piece of l/a" 
bardboard that's cut to fitthe dado in 
the bottom of the body. 

To provide aliffle "cushion" as you 
sand, there's a layer of cork attached 
to the bottom of the pad I glued an 
oversTSmdpiece of cork to the pad and 
then trimmed it to match. 

Setup & Use - Usingthe sanding 
block couldn't be simpler. Start by 
unrolling a piece of self-adhesive 
sandpaper and stickitto the sanding 
pad. Then him it to match, like yon 
see in the photo below. 

All that's left to do now is slide the 
pad between the body and fence 
until the exposed sandpaper 
matches the width of the edging 
(lower photo). After tightening the 
screws to "pinch" the pad in place, 
the sanding block is ready to go. & 

Installing a cut-off 
bolt and a couple 
nuts in the drill press 
makes ~t easy to 
install Inserts per- 
fectly strarght 
Safety Note Rotate 
the chuck by hand. 

Fence - Now all that's left to do is 
make the fence. The fence (C) is a 
piece of 5/8"-thickbardwood with the 
outside corners rounded slightly. 

As you can see in Fignre 1, I 
drilled a countersunk hole near each 
end of the fence to match the holes 
in the bottom of the body. 

A Size the Sandpaper. After stick~ng an 
oversized plece of sandpaper to the pad, 
use a ut~lfty knife to trlm the edges flush 

A Setup. Now aojusr me sanoing pao ro 
match the width ofthe edging. Then fighten 
the screws to lock the fence in place 

No. 65 ShopNotes 31 



shop Talk ( 

.. 
#5 Jack Pfgtms 

T here's not l~ui~ q~urt: uke using Block Planes - If you're only cutting longgrain. (Ittends to liftand 
a sharp, weU-tuned hand plane. going to own one hand plane, a block tearthegrain.) So if I couldhave only 

All you hear is the "schwoop" of the 
plane as it slides over the wood, 
peeling off thin, wispy shavings and 
leaving bebind a glasssmooth sur- 
face that you just can't get by 
sanding. Hand planing is truly one 
of the most enjoyable experiences 
in woodworking. 

If you think hand planes are old- 
fashioned and outdated, yon might 
want to reconsider. Power tools may 
have replaced hand planes for alot of 
the grunt work of thicknessing and 
dimensioning stock. but there are 

- - 
plane is the one to get. In fad, I 
would go so far as to say this is one 
plane that every woodworker should 
own. My block plane gets used on 
just about every project I build. It's 
called into service for all kinds of 
routine tasks such as chamfering, 
trimming edging, or flushing up a 
rail and stile joint, see photo below. It 
fits comfortably in one hand, and it 
slips nicely into the pocket of my 
shop apron when I'm done. 

Block planes are available in two 
versions - a standard-anrrle and a 

one of these planes, it would be the 
standar&angle block plane. It's the 
one I use most, and it's better sui 
for genera all-around work. But 

withouteither one. 

Qb 
truth is that I wouldn't want to be 

Bench Planes - After block 
planes, bench planes are probably the 
most commonly used hand planes. 
Bench planes are numbered from #I 
to #8 according to their size. In ad& 
tion tothenurnbers, benchplanesare 
also named for the job they do. The 
smaller sizes are known as - - 

still places where a hand low-angle. The difference 
plane is quicker and is in the angle atwbich the 
easier to use. That's why blade is set or '%bedded." 
in my shop I use hand On the standard-angle 
planes right alongside plane, the blade is usually 
with my power tools. bedded at a 20" angle. On 

But where do you the low-angle plane, the 
start? In the past, there bedisat al2"angle. 
were dozens of diierent Iusebothtypesofblock 
@pes of hand planes, planes in my shop, and 

A Low-Angle Block Plane. A each designed for a spe- theyeachhavetheirplace. 
low-angle block plane is a good cia1 purpose. Today, the The low-angle plane 
choice for cutting endgrain, like choice is a bit more lim- excelsatcuttingendgrain, 
the pins on this dovetail joint. ited, but it's still easy to see margin photo at left. 

be confused by the The low angle of the blade 
assortment available. Why are there allows it to slice through A BIOCK rlane. A Dlock plane can qul 

tantly, which ones do you need? doesn't do so weU when or after the pieces are assembled. 
so many sizes, and more impor- the wood easier. But it trim a rail so it's flush with a stile, either before 
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"smoothers" or smoothing planes 
d areusedforfinalsurfaceprepara- a' 'on. The longest planes are called 

jointers. They're used for flattening 
andleveling stock, as well as creating 
straight edges when gluing boards 
into apanel. Inbetweenthe smoother 
and the jointeristhejackplane. 

The jack plane (#5) is probably 
the most common of all the bench 
planes, and it's a good one to pur- 

I chase if you plan on buying only one 
bench plane. This plane will do just 
about anything you need it to, from 
smoothing to jointing to thick- A Jack Plane. A jack plane like this #5 can be U3CiU iV quiwvy I IC i l le l I  a 
nessing, see photo at right. It really glued-up panel. Once the panel is level, you can use a smoothingplane 
is a "jack*fall-trades," which might (#3 or #4) to remove any planing marks left behind by the jack plane. 
explain how it got its name. But 
while a jackplane can be used in alot smoothing planes are smaller and store or home center. But frankly, I 
of situations, ifs often a compromise. lighter, they aren't as tiring to use would steer clear of these planes. 

If you decide that you really like as a jointer or a jack plane. You are generally better off buying 
using hand planes, I would suggest Corrugated Sole - One common planes from a place that specializes 
adding a smoother (#4) and a feature you may run across on in woodworking tools. (Most of the 
jointer (#7). The reasons for this bench planes is a "corrugated" sole woodworking mail order companies 
are simple. If you are trying to (see margin photo at light). This is carry hand planes.) Stunley and 
create a straight edge or level out just a series of shallow grooves Reemd are two of the better 
the face of a board, a smoother milled into the sole (bottom) of the known brands of plane- 

@lane tends to run up and down plane. The grooves supposedly help makers, and their planes are 
over the "hills and valleysys' of the reduce friction between the plane reasonably priced. (You can 
wood. But a longer jointer plane will and the wood, making planing expect to pay $4@$50 for a 
ride over only the high spots, easier. I have both kinds of planes block plane and slightly more 
removing them quickly and leveling (corrugated and smooth sole) in my for a bench plane, depending 
out the workpiece, see photo below. shop, and I can't really tell any differ- on the size.) 

By the same token, the shorter ence. But its worth knowing what Another option to consider 
length of a smoothing plane allows the grooves are for. is a used plane. You can often 
you to concentrate your planing Where to B ~ Y  Planes - You buy aused plane for afraction 
on a specific area, like a patch of might be able to find a block plane or of the cost of a new one. And 
difficult grain. And because jack plane at your local hardware many woodworkers adually 

prefer older planes over 
newer ones. But if you decide 
to go this route, it pays to thoroughly Shallow grooves 
f d a r i z e  yourselfwith hand planes milled into the sole 
before buying one so you can tell if oPthis plane are 
any parts are missing or damaged. designed to 

Whether you buy new or used, decrease friction 
youll need to spend some time whileplaning. 
tuning up your plane and sharp 
ening the blade. m e r e  are several 
good books and articles that can 
help you do this.) But the most 
important thing is to make sure 
you use i t  Get some scrap wood 
and start making shavings. It takes 

Jointer Plane. The long sole of this #7 jointer plane helps to level the a little practice at first, but once you 
high spots and create a smooth, straight edge on the workpiece. This is get the hang of using hand planes, 
important forgetting strong, tight-fitting joints when edge-gluing boards. I bet you11 be hooked. & 
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I O U R  F A V O R I T E  T O O L S  1 

Tool r m  

S afety glasses and dust masks 
may not revolutionize your 

woodworking, but they can make 
your time in the shop a lot more 
comfortable. And in the case of the 
Woodslwp Spew safety glasses and 
the Dust Bee Gone dustmaskshown 
at right, this couldn't be more inre. 

WOOUSHOP SPECS 
One of the biggest problems with 
safety glasses is trying to do work 
"up close and personal" - like layout 
work, or marking and measuring. 
And if you need reading glasses (like 
I do), you're out of luck or have to 
switch back and forth - a pain, and 
sometimes a safety hazard, when 
you're working with power tools. 

So you can bet I paid close attention 
when I ran across Woodshq Spcs by 
Wwd. They're safety glasses with 
bifocals built in. This makes it easy 
to do detailed workwithouthaving to 
remove my safety glasses, as demon- 
strated in the photo below. 

Cost & Availability - Iike other 
safety glasses, Woodshop Spcs come 
as "one size fits all" But the nice tbing 

I 
& Buii ~dshop Spe 
glasses with integrated side shields. And the built-in dual 
curvature mono-lens (bifocals) provide perfect close-up 
vision without the need for separate reading glasses. 

Woodshop Specs a 
& Dust Bee Gone 

is you can adjust both the l w h  and 
angle of the temples for a perfect fit 
The only thing you11 need to specify 
is what strength you need (+1.0 to 
+3.0 diopter in 0.5 increments). 

The Spew are reasonably priced 
at $19.95. So there's no reason not to 
my a pair. To locate a source near 
IOU. see the box in the marein. 

much it became a hassle to wear the 
dust mask. But the Dust Bee Gem is 
guaranteed not to fogyourglasses. 

The Dust Bee Gone is classified 
as a nuisance dust mask. So it 
won't filter out the really fine dust 
particles. (According to the manu- 
facturer, it will filter particles down 
to three microns). But combined . , - 

DUST BEE BONE 
Another product that caught my 
"eye" is a dust mask called Dust Bee 
Gone. There are a couple big rea- 
sons that I really like this mask 

k t ,  unlike a paper mask the 
Dust Bee Gone is made from a 
woven polyester and has adjustable 
cloth straps. So ifs extremely com- 
fortable. As a matter of fact, I'm more 
'ikely to wear it into the house than 
r, ''forger to wear it in the shop. 

Another benefit is that my safety 
glasses don't fog up any more. With 
my old ma& my glasses fogged up so 

with an overall dust collection 
system, it's a great improvement. 

Cost & Availability - The Dust 
Bee Gone mask is available in four 
sizes -youth, medium, large, and 
extralarge (they're based on neck 
sue). So you're sure to find one that 
fits just right If there's a "downside" 
at all to the Dust Bee Gone, ifs the 
fact that each mask costs about $35. 

Expensive? Not r*, considering 
this mask should last many years (it 
can be hand washed). You'd be 
tain to spend more over that s a 
time frame on disposable paper 
masks. For sources, see margin.8 
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Sourc 
Workbench Front Vis 

A heavy-duty workbench like the 
one on page 18 deserves a matching This 
vise. Thafs why I used a Jwgansen close) the vise in an ins 
vise (4" x lO1'), Model 41012. 

Quick Release - As you would 
expect, thevise is solidly constructed. to $150. They're available from a 
But what I really like is the quick- number df woodworking stores or 
release feature that activates with the sources listed at right 

Twin-Screw End Vise 
The other vise I used on the work- new bench or retrofit it to an existing 
bench (page 18) is a V&tas twin- bench. The oniy th i i  you need to 
screw vise from Lea Valley. provide is a set of wood jaws sized 

Vise Kit - Thisvise is provided in for your bench. m e  kit comes 
the form of a kit (shown below). You with a detailed set of instructions 
can incorporate it into the design of a for installing all the hardware, as 

well as suggestions on use and 
troubleshooting any problems.) 

Operation - The vise gives you 
the ahiity to clamp a workpiece hor- 
izontally or vertically between the 
screws. And to keep the jaws per- 
fectly parallel and prevent racking, 
the screws are driven by a chain. (A 
spring-loaded lock pin allows you to 
disengage the chain to slightly skew 
the jaws if necessary.) 

Cost & Availabiity - The kit 
comes in two "sizes" depending on 
how far apart you'd like to space the 
screws. The 167/st' kit I used cost 
$149. A kit for spacing the screws 
between 167/81t and 24" cost $152. 
Sources are detailed in the margin. 

Lee Valley 
800-871-8158 

www.ledey.cm 
%i?zrSerew Vise, 

Bench Dogs, Wonder 
Pups, Bench Bolts 

Eockler 
800-279-4441 
m.we!der.com 

Jorgensen Vise, 
Twin-Scrau Vise, 

Wonder Pups 

Woodcraft 
800-225-1158 

www.wooderaft.com 
Jorgensen Vise, 
Twin-Swm Vise 

Woodsmith Store 
800-835-5084 

Workbench Accessories 
if you can't secure your work- youcan't securewith bench dogs 
pieces to it easily. A couple and a vise can be handled with a :sx 
handy accessories for doing just Wonder Pup (shown at the top of 
that are shown below. the photo). A Wonder Pup works - 

number of sources (see margin). 
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A Planing a paper-thin shaving from the end of a right to the end of the mite,: Ar lock 
mitered workpiece is easy with the shop-made shooting is adjustable, you can also plc , iece 
board shown above. Sliding fences provide support perfectlysquare. Detailedplans begin on page 12. 
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Twin Screw 

Cutting Diagram ®

Heavy-Duty
Workbench
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48" x 48" -  PLYWOOD

Made From Scrap Piece

NOTE:

Materials & Hardware
Base
A Legs (4) 31/2 x 323/4 - 31/2
B End Panels (2) 183/8 x 281/4 - 3/4 Ply.
C Filler Strips (4) 1 x 41/2 - 3/4
D Narrow Upper Rail (1) 41/2 x 163/8 - 3/4
E Wide Upper Rail (1) 51/4 x 163/8 - 3/4
F Lower Rails (2) 7 x 163/8 - 3/4
G Stretchers (2) 7 x 573/4 - 13/4
H Shelf (1) 193/8 x 601/2 - 3/4 MDF

Top
I Top Layers (3) 231/2 x 75 - 3/4 MDF
J Front/Back Aprons (2) 3 x 75 - 13/4
K End Apron (1) 3 x 27 - 13/4

Front Vise
L Spacer Block (1) 41/2 x 10 - 3/4 MDF
M Backing Plate (1) 33/4 x 20 - 13/4
N Face Block (1) 63/4 x 20 - 31/2

Twin-Screw End Vise
O Wide End Apron (1) 63/4 x 27- 13/4
P Apron Braces (2) 33/4 x 12 - 13/4
Q Twin-Screw Face Block (1) 63/4 x 27 - 31/2
R Rub Plates (2) 21/2 x 4 - 1
S Cleats (2) 11/4 x 163/8 - 3/4
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Cutting Diagram ®

Adjustable V-Block
Drill Press 

Materials
V-Block
A Plates (15) 61/2 x 6 - 3/4 Plywood
B Splines (14) 7/16 x 6 - 1/4 Hardboard
Alignment Jig
C Base (1) 12 x 155/16 - 3/4 Plywood
D Side Rails (2) 3/4 x 11/2 - 123/4
E Back Rail (1) 3/4 x 11/2 - 1613/16
F Alignment Plate (1) 111/2 x 151/4 - 1/4 Hardboard
Table
G Table (1) 20 x 30 - 11/2 Plywood
Hold-Downs
H Tall Hold-Downs (2) 10 x 12 - 11/2 Plywood
I Short Hold-Downs (2) 41/2 x 1011/16 - 11/2 Plywood
J Clamp Pads (4) 21/2 x 15/16 - 11/2 Plywood




