
y partner and I weren’t expect-
ing much trouble when we set
out to clamp up our first spiral

staircase. Each of the two laminations
making up the staircase consisted of six
layers of 1⁄2-in. red oak. We were well into
gluing the oak strips and clamping them to
the bending form when I realized that 
we were using a lot of clamps. To make
matters worse, portions of stringer we’d
already clamped were opening up. We
needed more clamps—and fast. I kept glu-
ing and clamping while my partner
jumped into his truck and hit up every
boat shop, cabinet shop and contractor in
town for clamps.

The stair did go together, but the experi-
ence proved to me that it’s best to have all

the necessary materials on hand before

getting started. It’s also important to make
a dry run to see if any problems crop up,
whether you’re assembling a simple pro-
ject or a complex staircase.

A flat assembly table 
and the right glue
To ensure successful glue-ups, I use dry,
stable stock and keep my shop reasonably
warm and dry. I also set up a clamping 
station that is level and flat. I cobbled to-
gether a worktable from particleboard and

strips of softwood lumber and put a cou-
ple of T-stands on it. Clamps tighten freely
when they’re resting on T-stands. And be-
cause the clamps (and assembly) don’t
have to be lifted off the table to tighten the
clamps, T-stands also help prevent an as-
sembly from becoming distorted. The
worktable doesn’t have to be anything
fancy. As long as you level the surface by
shimming wherever necessary, you can
get by with a couple of straight 2x4s on
edge across two sawhorses.

The right type of glue also is crucial to a
successful glue-up. In most cases, yellow
glue (aliphatic resin) is fine. If the structure
is complex and threatens to take more
than five minutes to assemble, I’ll use a
urea-formaldehyde glue (such as Weld-
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Check the assembly for square. A set of
trammel points on a bar accurately com-
pares diagonal measurements. 

Strategies 
for Clamping
Work on a f lat surface, 
and test-fit everything first

by Jim Tolpin
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wood plastic resin glue), because it has 
an open time of about an hour. Certain 
oily tropical woods (teak, for example)
may require epoxy or one of the newer
polyurethane glues, such as Gorilla Glue
or Excel. Experiment with various adhe-
sives and woods on sample glue-ups.
Don’t use a glue for the first time on a real
project. For more information on adhe-
sives, see FWW #96, pp. 44-50.

Dry-assemble before glue-up
After spending days or weeks milling
stock, shaping components and cutting
joinery, it’s natural to want to slather on
the glue and start clamping. Slow down. I
take the time to dry-fit each joint individu-
ally and check for square (or whatever the

angle is supposed to be) and for flatness
across the face of the joint. If anything is
out of whack, I make the necessary adjust-
ments before the glue’s flowing and the
clock’s ticking. Then I dry-assemble the
entire structure to check the dimensions
and to make sure there’s no distortion
when all joints are pulled up tight.

I spread a thin, even film of glue on all
mating surfaces. I want the greatest possi-
ble glued surface area, and I don’t want to
rely on clamping pressure to spread the
glue. A throwaway acid brush gets glue in-
to hard-to-reach spots like mortises.

Once the assembly is glued up and in its
clamps, I mark the time on the assembly in
chalk, so I’ll know how long the glue has
been curing. If I have other assemblies to

glue up, I’ll move the just-clamped assem-
bly immediately. If I don’t need the space,
I’ll just leave it on the T-stands until the
glue has set fully—a couple of hours at
room temperature usually is fine for yel-
low glue. Check the label for cure times of
other adhesives.

If I do need to move the assembly, I take
care not to distort it. For a box or carcase,
I’ll brace it with sticks to hold it square,
and then I’ll set it on another flat, level sur-
face. I lean frames against a wall, keeping
them as vertical as possible and making
sure that none of the upright clamps are
left unsupported.

Once the glue has begun to set, I do not
move the assembly. Partially set glue
bonds can break easily, and though the
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2) Shift clamps in direction of long diagonal... 3)...until diagonals become equal.

Lo
ng d

iag
onal

Cauls

1) Determine long diagonal.

Fig. 1: Clamping a frame. Clamps should be applied parallel to the rails to keep the frame flat.

Make sure clamps are perpendicular to the joints’ shoulders to keep the frame square.

Incorrect Correct

Incorrect Correct

Fig. 2: Correcting an out-of-square frame. When one diagonal is longer than the other, the frame is out of square. 
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joint usually will retake, it will be compro-
mised and considerably weaker.

Tips for frame assemblies
I lay frame assemblies, face frames, frame-
and-panel doors or cabinet sides, face up
on pipe or bar clamps laid across T-stands.
I clamp mortise-and-tenon, biscuit and
dowel joints in line so that the two com-
ponents being joined are drawn together. I
apply enough pressure across the rails to
force out a small bead of glue at the shoul-
ders of the joints. If the rails start to bow, I
ease up on the clamps and make sure the
bars are perpendicular to the shoulders of
the tenon and parallel to the rails. Other-
wise, clamping pressure can force the joint
out of square (see figure 1 on p. 69).

When a center stile runs into the rails, I
apply a clamp with extended jaws under
and perpendicular to the previously ap-
plied clamps (see the photo on p. 68). I
could also use a standard pipe clamp over
the frame, but I prefer to leave the ex-
posed face clear of clamps. This lets me
see whether joints are flush and tight and
makes it easy to scrape excess glue from
the face when it becomes rubbery.

Checking and adjusting frames for

square—To find out whether a frame is
square, I compare corner-to-corner mea-
surements. Instead of reading numbers off
a tape measure, I use a set of trammel
points (see the photo on p. 68). I set one
point against an inside corner of the frame
and slide the other point along the bar un-
til it touches the inside of the opposite cor-
ner. Then I lock the second point in place,
lift the bar and check the other diagonal. If
the points touch the corners, the frame is
square. If they don’t, I loosen the clamps
I’ve applied across the rails and shift them
slightly in the direction of the longer diag-
onal (see figure 2 on p. 69). When I reap-
ply pressure, the clamps will tend to pull
the whole frame assembly toward square.
I recheck the diagonals and continue ad-
justing clamps until the diagonals match.

Before leaving the assembly to dry, I
recheck that each joint is flush and tight. A
C-clamp may help to tweak a joint that’s
not quite flat or parallel by drawing the
joint toward the clamp bar. If I do that, I
use a caul to distribute the clamping force
across the joint and to protect the wood.
Double-faced tape holds the caul in place.

Clamping joints that aren’t supposed

to be square—For joints that meet at an-
gles other than 90°, it’s just as important
that the shoulders of one component meet
tightly with the surface of the other. That
means clamping pressure needs to be ex-
erted perpendicularly to the shoulder. 

To do that, I cut one end of a caul at an
angle and use a C-clamp to pull the joint
closed (see the top left photo on the facing
page). The cauls can slide under pressure
from the clamps, so I put sandpaper (held

in place with double-faced tape) between
the caul and the furniture part. 

Clamping bridle or lap joints—When
clamping bridle or lap joints, I apply most
of the pressure to the faces of the joints,
forcing the cheeks tightly against one an-
other. To prevent marring the exposed
surfaces, I use softwood cauls between the
clamp heads and stock. If a caul covers a
section of a joint that might exude glue, I’ll
insert waxed paper under the caul.

Clamp box in two directions. To reach over the pipe clamps running in one direction,
the author uses deep-throated speed clamps.

Trammel points and bar work to check square on carcases, too. The author uses a
clamp across the longer diagonal to draw the case to square.



Dealing with mitered frames—To pre-
vent a miter joint from slipping, I hammer
a couple of 3⁄4-in. brads about halfway into
one side of the joint and clip off the heads
(see the bottom right photo). Then I press
the joint together firmly by hand, forcing
the brads into the other half of the joint.

To clamp up a frame with mitered cor-
ners, I set the wet assembly directly on my
T-stands. Next I add clamps, first to the un-
derside and then across the top, all bear-
ing on a set of corner cauls that help to
distribute the clamping pressure without
getting in the way (see the top right photo
on this page).

Clamping procedures 
for boxes and carcases
The trick to getting tight, strong joints in
boxes and carcases is to find ways to dis-
tribute clamping pressure evenly over the
full length of the joints. When clamping up
a small box, I place a pair of cauls at each
corner (see the top photo on the facing
page). They help to distribute pressure
over the length of the joint and in both di-
rections, forcing all the bearing surfaces of
the joint tight. 

If I’d joined the box with dovetails in-
stead of rabbets, I would have modified
the cauls to bear only on the faces of the
tails, notching the cauls to clear the slight-
ly protruding pins.

Mitered corner boxes—For a box with
mitered corners, I generally use band
clamps. As a rule, I leave about 2 in. be-
tween bands. To keep the corners from
being damaged, you either can use the
plastic corner protectors that come with
some band clamps or make your own
from wood scraps.

Large carcases—Clamping large carcas-
es is no different from clamping small
ones—just a little trickier. Clamping pres-
sure has to be distributed over the full
length of the joints. To do this, I use 2x2
cauls, which I sometimes plane so that
they’re slightly convex. This exerts pres-
sure on the center of the joint, which may
be impossible to reach with clamps.

When clamping a partition into its dado,
it’s especially important to get some
clamping pressure near the center of the
joint. I’ve even stuck sandpaper under the
center area of the caul—whatever it takes

to close the center of the joint as tightly as
the ends (see the bottom left photo).

Checking and adjusting a carcase 

for square—Carcase assemblies can be
clamped out of square, so I also use tram-
mel points to check the diagonals. If I have
to rack the case back into square, I apply a
clamp across the corners with the longer
diagonal measurement (see the bottom
photo on the facing page). I make up a
notched caul with a face perpendicular to

that diagonal to provide seating for the
clamp heads. Double-faced tape holds the
cauls in place while I fool with the clamps.
To prevent the case from shifting back out
of square, I tack a couple of cross braces
across the front edge of the panels (or the
back if the front is a finished edge), creat-
ing bracing triangles. A face frame or a
back panel keeps the carcase square. �

Jim Tolpin is a woodworker and writer in

Port Townsend, Wash.
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Caul clamps angled joint. By cutting an
angle on the end of a plywood caul, the au-
thor can exert clamping pressure perpen-
dicularly to the joint, drawing it tight.

Big box calls for convex cauls. Cauls
planed slightly at each end help maintain
clamping pressure along the joint. Sand-
paper is used to shim the caul a bit more.

Notched cauls allow clamping of
mitered frame. This simple plywood caul
provides a bearing surface for clamps in
two directions without getting in the way.

Clipped brads keep miter joint from
slipping. Brads are tacked halfway into
one side of the joint, clipped off and pushed
into the other side to keep it from sliding.
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