
Joinery Bench
Process Guide



Much of the work for this bench is sawing parts to size 
and cutting mortise and tenon joinery so the tooling 
is not very extensive.  The complications come from 
working with larger timbers and cutting much larger 
than usual joinery.  Still it is just saw and chisel work 
and having a larger/deeper backed tenons saw will 
help a great deal.  If not then the same handsaw you 
used to breakdown the parts can be used for cutting 
the tenon shoulders and cheeks.  
Likewise having a variety of chisels about to help with 
refining mortises as well as bits to bore out the bulk of 
the mortises will be useful.  You may find that down-
sizing your auger bits can help give you some room 
when cutting mortises.  So a 1” mortise could be bored 
with a 14 or 15 auger bit and pared back to the lines.

Design Considerations: Vise, Height, Tool Well?

• Think about how you might incorporate this bench 
into your shop and your work flow.  The vise on the 
front is perfectly positioned for dovetailing work 
but the Moxon style can be a bit awkward for tenon 
work.  So taking some time to consider what you 
will be using the bench for will help you with your 
own customizations of the bench.  Perhaps you put a 
standard front vise on it or maybe you eliminate the 
tool well in favor of more benchtop space.
• Likewise choosing the height of the bench is a very 
personal thing and you should take some time to 
experiment with several different heights.  Start at 
elbow height and cut some joinery and do some lay-
out at that height and 1-2 inches above and below 
that height.

• I made my bench to incorporate knock down 
joinery so the whole thing can be knocked flat for 
easier transport.  That is up to you and if you decide 
to make it without knockdown joinery you can use 
tenons into the bottom of the top and just glue 
up the tenons in the legs and stretchers.  It is a bit 
cumbersome to move so I do recommend making 
it knock down-able if for no other reason that it is 
able to fit through doorways and doesn’t need a 
forklift to move it.
• I used Douglas Fir because I had easy access to 
larger timbers and for its superior strength over 
longer spans.  Honestly any species will work well 
with the dimensions of this build so choose what 
you can get in thicker sizes or plan to laminate up 
to make larger timbers.  The top doesn’t take the 
same abuse at my Roubo so durability of the spe-
cies chosen isn’t imperative.

Tools Needed
• Crosscut Saw
• Tenon Saw
• Jointer plane
• Jack plane
• Brace and 1”, 1 1/4” bits
• 1-2” chisel
Hardware
• Moxon vise kit
• Bench Bolts



Joinery Bench Parts List
• Benchtop: 4 x 18 x 32 
• 4 Legs:  4 x 6 x 40
• Front/Back Stretcher:  2 x 6 x 32
• Side Stretchers: 2 pcs 2 x 6 x 12
• Top Stretchers: 2 pcs 2 x 4 x 20
• Skid Feet: 2 pcs  4 x 6 x 32
• Aprons: 4 pcs 2 x 6 x 32
• Tool Tray Bottom: 3/4 x 5 x 32
• Vise Chop: 2 x 6 x 32
• Planing Beam: 6 x 6 x 60
• Planing Beam Leg: 6 x 6 x 24
• Planing Beam Foot:  4 x 6 x 24
**sizing of these parts is dependent on the height you choose to make the bench.  
Likewise the overall footprint of the top can be varied widely to suit your needs.  
In my experience with this bench the 32” width is quite effective but the depth 
really can be anywhere from 12-20”.

Hardware
• Benchcrafted Moxon Kit
• Benchcrafted Bench Bolts
www.benchcrafted.com



Joint and Glue Up the Benchtop Parts

• If you bought S4S lumber like the timbers I used the edges will be close to square.  You might get luck 
and they will be square.  Still it is recommended to spend a bit of time planing the edges to get a flat 
and square face to glue up.

• Ideally you want to glue up the top so that you have quartered grain showing to lessen the expansion 
and contraction of the top as a whole.  Do your best here and some flatsawn grain won’t ruin anything.

• Glue up the top so that you have an oversized piece at least 16 x 34.  If you can get it wider around 18” 
all the better but in my use of this bench I have found that only the front 12” or so really gets used so 
don’t stress too much at this stage with getting a wide piece for the top after glue up

• Flatten the top with your jointer plane and then mark and plane a parallel face for the bottom.  The 
quality of the bottom can be quite rough so don’t spend too much time on it, just get it close to flat.

• Flatten and square the ends 
of the top leaving the top 32” 
long.
• Lay in the tongues on the 
ends so that you have a 30.5” 
dimension from shoulder to 
shoulder on the top.
• The tongue is made by mak-
ing two rabbets: 1 on top, 1 on 
the bottom that are 1” squares.
• Mill up the apron stock to 6” 
wide and 1.5” thick.



Getting the ends of the top flat 
and square will require some 
creative work holding.  Using a 
sawbench or a block of wood to 
set the bench away from a wall 
or immobile object will let the 
jack plane do its job.  Moisten 
the end grain with mineral spirit-
st and this weill hepl a great deal, 
espeically in tought Douglas Fir 
end grain

I recommend holding off on the 
top and apron glue up until after 
the front vise is installed so you 
have easier access to the apron 
for installing the vise nuts.

When you do glue up the en-
tire top assembly.  Use glue in 
just the front 2-3 inches on the 
tongues and leave the rest dry 

Saw the shoulders for the 
tongues.  Either working in 
a 1st class saw cut line or by 
clamping a straight edge to 
your line for the saw to ride 
against.

Saw half blind dovetails for the 
apron to front apron connection, 
then through dovetails for the 
back apron connection

With the shoulder sawn, split 
away the bulk of the waste 
with a chisel from the end 
grain.
Now pare the tongue flat and 
to your line.

Mill the tool well bottom so that 
it fits easily between the back of 
the bench and the back apron.  
It will eventually rest on the leg 
assemblies and should be left 
narrow enough to accommo-
date seasonal expansion of the 
top.

Top and Apron Construction



• Mark a line 3 1/2” in from the reference end of 
the chop and the front apron.  Mark this line 
on BOTH faces of both pieces.

• Using a marking gauge, knife in a line 2 3/4” 
from the top edge of the chop and the apron 
to locate the holes for the screws.  Mark those 
points with a scratch awl.

• Mark the second hole 25” from the first hole

• Mill up the stock for your 
vise chop to match the width 
of your bench top, 1 3/4 thick, 
and about 1/2 - 1” wider than 
the bench top is thick.
• Flatten the inside face so 
it mates cleanly to the front 
apron and square and flatten 
the top edge of the chop.
• Finally square one end of the 
chop to be a reference face for 
the layout of the screw holes.

• Start on the front apron with 
the 1 1/4” bit and bore to a 
depth that matches the thick-
ness of the nuts.
• Use squares to keep the cut 
perfectly plumb
• Now using the lead screw 
hole from the first bit, bore 
through the rest of the apron 
with the 1” auger bit until just 
a tiny bit of the lead screw 
breaks through.
• Flip the apron over and finish 
boring the hole through from 
the back side in order to pre-
vent blowout of the wood 
fibers.



The slight chamfers on the face 
of the nut allow it to register in 
the 1 1/4” hole nicely to let you 
trace around it with a knife.

Use a 3/4” chisel to pare back to 
the lines turning your hole into 
a hexagon shape that will snug-
ly hole the nuts in place

These will be a hammer tight fit 
so ensure the depth is correct 
before inserting the nuts.

Show the apron to the bench 
top and mark out notches to 
allow the nuts to recess into the 
top.  Make them wide enough 
so that the hardware can still 
be removed after install.

Assemble the screw with nuts 
on both sides and tighten.

Glue leather to the inside of the 
chop using PVA or spray adhe-
sive and chisel out around the 
holes

Using the 3/4” auger bit start 
boring on the vise chop until 
the spurs just scribe the circle 
of the bit.

Extend the width of the hole 
along ONLY the long axis of 
the chop to ~15/16”.  Basically 
add about 1/8 on to the circle 
scribed by the spur.  Freehand a 
parallel arc to create an elon-
gated hole that is 3/4 x 15/16

Use a chisel and rasp to work 
back to the lines.

Moxon Front Vise
A bit of precision boring and paring



• Saw your legs over long to about 40” and designate which leg 
is which (front left, etc).  Then mill the 2 inside faces to be flat 
and square to one another.  These are the joinery faces.  The 
outer 2 faces can just look pretty so don’t spend a bunch of 
time there.  Now square one end which will be the top.

• Mill up the skid feet into a square cross section matching the 
thickness of your legs.  (4x4 in my example)

• Cut your stetchers to rough lenght and flatten one edge.  Ac-
counting for a 2” long tenon on both ends

• Finally mill the top stretcher to 2.5” thick and as wide as the 
legs are thick

• All the tenons are 1 1/2” thick and centered on the pieces.  This 
means you can set a mortise gauge once and use it to layout 
all the tenons and all of the mortises.  I use a 1 1/2” auger and 
bore until the spurs scribe the circle on a centerline of the top 
stretcher.  Then set the gauge to the extents of that circle and 
you are good to go for all the parts.  As long as you reference 
the gauge fence from the same face for all parts, all the joinery 
will be sized and in alignment.

• Bore out all the mortises by marking a center line for the lead 
screw of an auger to ride in.  Use a 1 1/2” auger bit or possibly 
downsize by 1 or 2 sizes to stay well within your lines.  Then 
chop and pare away back to your lines.

• The top stretchers are through mortises and should be bored 
from both sides to prevent blowout.  The mortise is offset so 
the tenon on the top of the leg is flush with the inside face of 
the leg.  It is 3 1/2” long and offset so we don’t have weak short 
grain on the mortise side of the joint.

• The leg mortises are 2” deep and also 3 1/2” long and again 
centered on the legs using the same gauge settings.  They are 
located 

• Tenons should be sawn for the top of the legs and then fitted 
into the through mortise on the top stretcher.

• For the offset tenon it makes sense to saw out the offset first so 
you have less material to saw through when making the cheek 
cut.  This will increase your chances of a good tenon fit right off 
the saw.  

Mortise & Tenons and Bench Bolts for the Leg Assemblies



• Taking the total bench height that you decid-
ed on in the opening steps of this build you 
need to subtract the thickness of the top (3.5” 
in my case) the subtract 3.5” for the thickness 
of the bottom skid.  

• Take that number and measure down the 
leg from the lop to locate the shoulder of the 
tenon that will insert into the skid feet.  

• In my case a 45” bench minus 3 1/2 and 3 1/2 
equals 38” from the top of the leg to the bot-
tom tenon shoulder.  

• I advise ganging your legs together and lay-
ing them out all at once to ensure you have 
the same distance on all 4.

Do Some Math Based on Your Desired Bench Height



• The side and front and back stretchers are all at the same height.  
This height is specific to your ideal planing height beacause the 
planing beam will rest on the stretcher.  For me this is 32-34” and 
that could be a good place to start for you.  I find that the ideal 
height is when I can set my palm flat on the surface with a straight 
arm.  

• Once you determin that height use the same gauge to layout mor-
tises on the legs for all 4 stretchers.  Square lines across and around 
the corner of the inside faces to locate all your mortise at the same 
height.

• Now bore out all the mortises just as we did for the top stretcher.

• On the skid fee mark a line on the end 1” from the bottom.  Now 
mark a line on the top face 5” back from the end.  Connect those 
points on the edge to layout the angle faces.

• Saw away the bulk of the waste on the skid feet both front and 
back.  **Note if you want this bench to fit up against a wall don’t 
cut the angles on the back of the skids as this will push it out away 
from the wall.  Cut them square instead.

• Now plane the angled face to clean it up
• Working off your center line you can bore the mortises for the legs.

• Make a 1/4” crosscut on the bottom of the skids about 5-6” back 
from the ends.

• Using a scrub plane quckly remove material between those cuts
• Use a chisel to remove material right up to the crosscuts to finish 

the cut out and change the skid from one long surface into 2 dis-
tinct feet that will allow the bench to sit on uneven floor surfaces 
much easier.  

• You can now bore the mortises and saw the leg tenons to fit the 
skids in place to match the top stretcher.

• Saw the tenons on one end of the side stretchers then capture the 
inside face to face dimesion from the leg assemblies to locate your 
second shoulder.

• Saw the second teon and fit the side stretchers.  This assembly of 2 
legs, top stretcher, side stretcher and skid foot can be glued up.

• Now drop the bench top down on top of your 2 leg assemblies 
and make sure each leg is tight up agains the inside of the aprons 
underneath the top.

• Now capture the shoulder to shoulder dimension of the front/back 
stretchers.

• Saw the tenons on the front/back stretchers and dry fit them.

More Tenons, More Mortises, and Bench Bolts



• You need to bore the 1/2” hole at least 7” 
into the stretcher so you will have to con-
tinue boring with the stretcher disassem-
bled, but the hole you started will set the 
hole and you really just need to follow the 
path already started.

• Ideally this hole will be square to the end 
of the stretcher, but with the hole bored 
leave the bit in the hole and detach it from 
the brace.  Now line up a straight edge 
with the shank of the bit and trace a pencil 
line down the inside face of the stretcher.  
This will mark the path of the bolt regard-
less of whether you got is dead square of 
off at an angle slightly.  

• Measure down that line from the shoulder 
7” and mark that point with an awl.

• With the hole for the nut located bore an-
other 1” hole ~ 1 1/2” deep at that location

• Now you can reassemble all the legs and 
stretchers and feed the bolts into the holes

• Push the bolts into the holes on the inside 
face of the stretchers and push the bolts in 
until they make contact.

• You may need to push or pull the nut a bit 
to get it to line up with the bolt and turn 
until the threads engage.

• Now tighten everything down and feel 
free to jump up and down on the bench or 
have your kids climb on it as it won’t move 
at all.

• I screwed scrap to the underside of the 
bench top to capture the leg assemblies

• Mark the center of the mortises on the 
leg to stretcher joint and transfer that line 
around to the opposite (outside) face of 
the leg.  This is where you will begin bor-
ing for the bench bolts.  

• Using a 1” auger bit dril a 1/2” deep coun-
terbore in the outside of the leg to recess 
the head of the bolt.

• Now reassembly the entire leg structure 
and clamp together.  Using the pilot hole 
from the counterbore bore into the legs 
using a 1/2” auger bit.  Go as deep as you 
can.

• Now disassemble everything and your 
holes will be started in the tenons.



• The essential bench is not built and I recommend you spend some 
time working at it.  Build some stuff.  Cut some dovetails.  Get a feel 
for how you work at the bench and what workholding you might 
want in addition to the front vise.  I ended up drilling 3 dog holes 
in the top for surface holding but that was after spending some 
time working at it and figuring out that those holes were needed.

• The sawing stop is particularly useful for making crosscuts.  The 
higher benchtop is really nice when I need precise end cuts and 
this stop is the perfect solution.

• I added a pull up fence in the tool well at the back but honestly I 
rarely use this.  Still it was quick and easy to add.

• The planing beam does turn this bench from joinery bench into 
the apartment workbench as the beam is the right height for 
bench plane work and can substitute for a larger planing bench 
in your small space.  It is up to you to build if you think you have a 
need for it.  I ended up giving my planing beam away to someone 
with a much smaller space as it was unecessary with my Roubo 
workbench also in my shop.

• The joinery is simply mortise and tenons but you can also get fan-
cy like I did with the twin dovetailed through tenon.

Joinery Bench Accessories and Planing Beam




