


Introducing the Freud Joiners

Over the course of assembling three versions of Sterling’s Biscuit
Joiner Handbook, I've seen a lot of biscuit joiners, just about every model
ever made in the world. That's why | was especially pleased when the new,
improved Freud joiners arrived in my shop. The JS100A and JS102 have
been dramatically improved, so there's no question in my mind about the
manufacturer's logo “Precisely what you need.” The tool comes with an
industrial quality 3-15/16" diameter x 5/32" thick blade (a Freud!) with anti-
kickback design. A dust bag is standard; further, given a couple of wraps of
friction tape, the new dust chute is a perfect fit for most universal dust hoses.
While the dust bag doesn'’t “blow up” as do many others, it does an admirable
job of collecting dust. A six position depth stop makes the tool compatible
with all currently available biscuits, splines, hinges, and probably any other
joining device that's likely to come along. The well-machined blade housings
are certainly better than the housings on other joiners in its price range. The
JS102 adds a convenient and accurate variable angle fence to the other
improvements in the JS100A,; this is sure to delight woodworkers who must
join lots of edge miters. Like the JS100A, it is much quieter; its standard dust
bag is very effective. On both machines the holding pins on the faceplate
have been replaced with rubber bumpers which really are more effective.
Both offer a six position depth stop rather than the three position stop that
was standard for so long. Both joiners run at 120 Volts, 5 amps, 10,000 RPM.
At 6.2 pounds, they are among the lighter units, but they still feel quite
substantial. Their aluminum fences have scales in inches and millimeters for
accurate alignment. The scale is read against the top of the sliding fence.
Both feature substantial 8' electrical cords. Even the noise level is better than
on the original Freud joiners; for almost a decade the original JS100 proved to
be one of the most reliable tools on the market. Both tools come in form
fitted cases which contain the tool, all wrenches and adjusting tools, lubricant,
and ten biscuits of each size. Considering all these details, | believe it'd be
safe to say the JS100A and especially the JS102 have rendered most of the
other joiners at the low-end of the mid-price range irrelevant.

Sincerely,

Hugh Foster
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Introduction to
Biscuit Joinery

Spline joinery is one of the stron-
gest joining methods in woodworking.
When glue is properly applied to the
spline and the surface of the wood joint,
the glue surface area is increased,
making the joint stronger. The Freud
Joiner is a motorized plunge cutter that
makes an elliptical or oval dado in the
wood surface, which simplifies spline
joining and makes it safer. Cutting pre-
cise mating cuts is fast and simple with
the use of this tool. The splines used
with this splining technique are unique
wood wafers called “biscuits.”

Biscuits work like splines and dow-
els as they help to line up adjoining sur-
faces, and since the biscuits swell in-
side the slots, they help to reduce
clamping time. There are three main
sizes of biscuits, #0 (5/8 x 1 3/4), #10
(3/4 x 2 1/8), and #20 (1 x 2 3/8). Use
the largest biscuit that the pieces you
are joining will permit. Each biscuit is
approximately .148", slightly thinner
than the 5/32" (.156") saw blade which
cuts the slots, but they swell rapidly on
contact with glue to approximately .164,
large enough to grip the slots tena-
ciously.

When a water based glue (i.e. hide
glue, white glue, or aliphatic resin in-
cluding Carpenters or Titebond) is ap-
plied to the slots and the biscuits are
inserted into the slots, the biscuits
swell, making an extremely strong and
firm bond. Joining biscuits are very
strong, and they will save you a lot of
time because they are faster than, and
at least as strong as mortise and tenon
joints, doweling, tongue and groove, or
standard spline joints. Even load bear-
ing shelves, like those found in book
cases, can be biscuit joined into place.

Since the biscuit slots are cut
slightly larger than the biscuits are, you
needn't line up your cuts perfectly.

While biscuit joining itself goes
very fast, you will find it worthwhile to
cut the pieces to be joined very
accurately and to plan to work these
joints logically around your project.



How to

Use the

Freud Biscuit Joiners

The Freud joiner is a plunge cut-
ting tool. It has a rotating carbide blade
that creates a .156" slot or groove. The
tool has two basic adjustments. One
for the depth of the cut and the other
for the location of the cut.

Always clamp the board to be slot-
ted. The cutting or slotting operation is
accomplished by pressing the vertical
fence against the board to be cut. Rub-
ber tips on the fence hold the machine in
place. With one hand on the handle and

the other on the joiner's body (See Photo
8.1) turn on the motor, align the machine
with the layout mark, and push the body
forward at a steady pace. The motor as-
sembly and the cutter are spring loaded,;
with the forward movement the cutter will
slide out to cut a groove in the wood. The
chips are ejected through an exhaust port
on the right hand of the machine base
into either a dust bag (See Photo 9.1) or
dust collector hose (dust collector hose
not included).

Photo 8.1 Hold machine with

i G
Photo 9.1 The dust port blows

one hand on the handle and the
other on the joiner’'s body.
Always clamp work piece.

Adjustments for
Biscuit Size
(depth of cut)

There are three standard cutting
depths to accommodate the three stan-
dard biscuit sizes and settings for the
new A and B settings as well as a maxi-
mum setting. Once you have made the
proper adjustment for one biscuit size,
the other biscuit depths are automati-
cally set.

the chips into the bag at an
angle that keeps the bag from
being in the way.

Photo 10.1 The knurled turret
rotates left or right to give you
the depth of cut you want.
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The depth adjustment housing is
located on the right side of the machine.
The three biscuit sizes (#0, #10, #20)
are marked and calibrated on the hous-
ing as well as the new sizes A, and B
and a maximum setting. Simply turn
the knurled turret to match the desired
size making with the indicator point.
The turret is equipped with indents to
prevents the turret from turning during
operation. See Photo 10.1 Page 10.

With the tool unplugged, check
your depth of cut. It has been set at
the factory, so it should be okay. After
you have done this the first time, you
are set for cutting all three size biscuits,
and you will need to check the setting
only occasionally. It is easy to check
and adjust depth with #20 biscuits
rather than with a ruler. A #20 biscuit
is approximately 7/8" wide, so a slot just
barely shy of 1/2" makes a good fit.
When the depth stops are lined up for
one size cut, they're correct for all the
sizes. To make this adjustment, use
the 6 MM wrench to loosen the locat-
ing nut and the depth stop rod in or out
using a standard screw driver. (See
Photo 11.1)

Fence Adjustment

On the JS100A, the fence will make
either 90° or 45° cuts. Itis used to posi-
tion or center the slots in the exact loca-
tion on the mating pieces of wood. By
loosening the wing nuts on both sides of
the fence you can adjust the vertical
movement of the fence to center it or oth-
erwise position it to where you want to
make the slot. Be careful not to over-
tighten the wing nuts on the fence.

On the JS-102, the variable angle
fence can be adjusted up or down for
cutting miters from 90° or 45°, or any
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Photo11.1 Adjust depth stop

with included 6mm wrench.

Clamp a piece of scrap wood se-
curely to a firm surface. Make a test
cut with the depth stop set to #10, and
insert a #10 biscuit into the slot. The
slot should be deep enough to allow
slightly more than half of the #10 bis-
cuit into the slot. This additional frac-
tion of depth will allow for proper align-
ment of the wood being joined. If the
depth setting needs adjustment, move
the depth stop rod forward for a shal-
lower cut or backwards for a deeper cut.

angle along the way in 3/4" material. It
can be used without the fence attach-
ment for cutting slots in edges of mate-
rial up to 3/4" thick. With the attach-
ment fence, the JS-102 can be used to
cut miters at 90° and 45° angles from
the outside of the joints on thicker ma-
terial.



Slot Alignment and Cutting

The red indicator lines on the front
of the fence and the front of the base
plate are used to align and position the
center of the blade with the lay out lines
drawn on the mating pieces of wood.
See Photo 12.1 for JS100A, Photo
12.2 for JS102.

The number of slots or grooves cutinto
each joint depends on the thickness of the
wood. Generally one biscuit is sufficient
for 3/4" stock. Itis often a good idea to use
two biscuits for 2" stock and more for thicker

boards. The size or length of the biscuit
used is determined by the width of the joint.
Use the largest biscuits possible. When
making edge miter cuts in 3/4" stock or
frame miter cuts in narrow stock, use the
smaller biscuits. When gluing table tops or
cutting boards or similar edge to edge
projects, the more biscuits you use, the
stronger the joint will be.

Photo 12.1 Aligning the JS100A
is only a bit less handy than the
JS102.

Photo 12.2 The JS102's fence
can be dropped to 90 degrees

for joining in the edges and
ends of 3/4" stock.
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Making the Basic
Biscuit Joints

As you gain experience with the use of this tool you will find

man r
Marking Out Your Work

Accurate set-up is the key to ac-
curate work.

If speed of joinery matters to you,
that's the main reason to be interested
in plate joining. There is no compari-
son with doweling or with dovetailing.
Part of its speed begins with layout.
Whether working with edge joining or
perpendicular surfaces, pencil in lines
two inches from each end and four to
six inches on center in between (nearly
twice that far if edge joining). Make
parallel rows (one or more from each
side) if the workpieces are 1" or more
thick. Layout is fast; after you have
used the machine an hour or so, you'll

ications for its use

Ph 13.1

an edge joint. The layout lines
are drawn approximatly 2 1/2"

is is the layout of

from the end and approximatly

" apart. Itis not necessary to
use a scale, laying out by eye is

perfectly okay.

Photo 14.1 When you cut

through a biscuit, the results
are not at all pretty -- and very
difficult to hide.

be able to mark out quite handily by
eye rather than with a scale or a tem-
plate. See Photo 13.1. Mark the loca-
tion of the biscuits, so you can cut them
off somewhere other than in mid-joint.
This is not an issue of strength, but an
issue of beauty. See Photo 14.1

When laying out an interior joint,
such as on a drawer frame or shelf, lay-
out is to one side of the member rather
than to its center. Lay out the pieces
must be laid out logically. Since you
will be marking sides (top or bottom,
front or back) of the joints, use the
same side all the time. Be sure to la-
bel where the pieces go; unless your
memory is better than mine, you'll for-
get the assembly order, and, sooner or
later, that will lead to errors that in turn
will lead to unsquare assemblies.
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Edge to Edge Joints

The edge to edge joint is one of
the easiest joints to construct. The bis-
cuit system essentially creates blind
splines that add tremendous strength.
When you are gluing up panels, you'll
spend only an extra half a minute per
joint cutting slots and inserting splines,
and your joint will clamp up without slid-
ing around. The purpose of these bis-
cuits is alignment as well as strength-
ening the joint. The quick swelling of
the biscuits in the slots means you can
cycle your clamps much faster, and is
a real bonus.

Layout the wood pieces as they are
to be assembled. With a pencil, mark
the locations on the mating pieces of
wood for the cuts. This joint will be
stronger if you use multiple biscuits
placed 4" to 6" apart.

Adjust the fence so that the groove
for the spline is centered. For 2" stock
you may wish to stack biscuits. Sim-
ply re-adjust the fence for the second
cut above or below the first. Leave
approximately 1/4" to 3/8" between the
cuts. With one hand on the body of

the machine and the other on the
handle, start the machine, and place
the fence against the surface of the

Photo 16.1 Glue the surfaces to
be joined and the slots

Photo 15.1 Place biscuits in the
slots on one of the pair of
boards to be joined. Then

make a dry test fit.

wood. Align the red indicator mark on
the fence with the pencil marks on the
wood. With a steady motion push the
machine body forward and make the
cut. Repeat this process for each
marked area on the wood pieces.

Place biscuits in the slots of one
board See Photo 15.1. Bring both mat-
ing pieces together. Make certain there
is enough vertical play in the boards to
allow for proper alignment. Disas-
semble, glue, reassemble, and clamp.
To ensure the flattest possible work,
glue only two pieces together at a time.
See Photo 16.1 & 17.1

Photo i7.1 The clamped joint
should have a bit less glue
squeeze-out than this
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Butt Joints

The butt joint is the weakest joint
in woodworking. Normally, you are
mating the end grain of one board with
the grain of another board. This type
of glue surface is poor. However, with
the Freud joiner system and the use of
biscuit splines, you can create a tenon
effect between the mating pieces of
wood which creates a very strong joint.

To make spline slots for butt joints,
align the two pieces of wood to form
the horizontal or flat board and the ver-
tical board (end grain). Draw a center
line on the two boards where you want
the spline centered See Photo 18.1.
Make all of the cuts in the vertical board
first. Make the cuts in the horizontal
boards next. If an off set is necessary
adjust the fence accordingly. If the
wood is more than 1" thick, more than
one biscuit may be required.

Dry assemble all pieces to make
certain they fit properly See Photo 19.1
then glue and clamp.

When joining table legs and rails it
may be necessary to offset the rails to
the center of the legs.See Photo 20.1
In this case the fence needs to be re-
adjusted to slot the legs properly.

: hoto 18.1 Layout o corner

butt joints.

" Photo 19.1 Dry assemble all
pieces to make certain they fit
properly .

If you wish a 1/8" offset, readjust
the fence up 1/8" after all the rails have
been cut to make the appropriate cut
in the legs. For example: align the rail
flush with the outside of the leg to make
your mark on both pieces of wood for
the center of the spline cut. Make the
cut in the ends of the rails. Adjust the
fence up 1/8" and keeping the horizonal
fence on the outside edge of the leg
make the appropriate slots in the legs.
Simple, if you wanted a 3/8" offset,
move the fence up 3/8", etc.

Photo 20.1 Adjusting offset for
rails joined io table legs.

There are two ways to make the
standard corner butt joint. You are sure
to decide a preference after trying both,
and to rely upon that one method most
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of the time, but each has its advan-
tages, and neither should be used to
the exclusion of the other.

To use the first method, mark out
the joints two inches from either end
and about four inches apart on center
in the middle. One of the pieces to be
joined is slotted on its face, and the
other on its edge. This method puts
the slots equidistant from the outside
edge on both boards, which is exactly
what you're after, but it can get out of
square if you don't cut accurately into
the sides.See Photo 21.1

Photo 19.1 Cutting each piece
the first way.

To use the second method, lay out
a piece of material the same thickness
as that being joined adjacent to the
work; this material is used to support
the machine as it works through the
same kind of joinery as is used on an
internal T joint (See Next Section).
Stand the pieces edge to edge,
perpendicular to one another; carefully
lay the vertical piece over on the axis
which is its inside edge. You might do
well to have a scribed line at that in-
side edge to ensure accurate position-
ing. Clamp the vertical piece to the
horizontal piece so that the surfaces to
be joined are at right angles to one
another See Photo 22.1; mark out the
joints, again 2" from either end, and
about 4" apart in between. Using the

Photo 22.1 Cutting vertical the

other way is much like cutting a

“T joint,” and it is very likely a
more accurate approach.

extra piece to help support the joiner
squarely, cut first the vertical slots, then,
after sweeping away the chips, the hori-
zontal. After unclamping the pieces,
put glue in the slots, insert the biscuits,
and assemble. There is no need to glue
the end grain to the long grain, so it
might pay to do some preliminary fin-
ishing work before assembling.

Making “T” Joints

Making internal “divider” or “T"
joints is one of the machine's main
uses. No more will you have to cut
notches with your router or spend great
amounts of time making doweled joints.
All you have to do is mark the joint, cut
the slots, and glue the biscuits into
place. The important factor here is lay-
ing out the joints carefully. The “trick,"
if indeed it is a trick, is to do all the lay-
out from the same side. Measure ev-
erything from the top or from the left
and mark or label everything. Again,
mark 2'/," from the ends, 4" on center
in between, and cut the slots. Apply
the glue, and assemble. Failing to as-
semble all members that were cut from

16



a same part of the logical sequence will
mean omitting those parts, so a dry run
is a good idea.

A “T” joint is typically used in the
construction of bookcases, where
shelves are required. It is used when
it is necessary to add support members
to strengthen a frame.

Let's use the example of putting a
shelf in a bookcase frame. The shelf
represents the horizontal board and the
bookcase side is the vertical board. We
must put slots in the end of the hori-
zontal shelf board. That's the same
application as used in edge to edge
joining. Putting slots in the side of the
vertical board, (the bookcase side) re-
quires a new application of the ma-
chine.

Lay the vertical board down and
place the horizontal board, (the shelf)
where you want it to fit. Draw light pen-
cil marks along the edges of where the
boards meet. Draw marks on both
boards, indicating the center of the slot
locations. Adjust the fence to center
your cuts in the horizontal board (shelf)
and make all the cuts. Remove the
horizontal fence. Notice the red cen-
tering mark on the vertical fence. Set
the machine aside.

Photo 23.1 Cutting horizontal
slot for a T joint.

Centering the cuts on the vertical
board, (bookcase side) requires prac-
tice and accuracy. It is necessary to
clamp a fence or support board to the
vertical board in order to make the cuts
accurately. Determine where you want
the center cuts to be made. If you are
going to center the cuts in the horizon-
tal board, and you want the same fitin
the vertical board (bookcase side) mea-
sure the distance from the bottom of
the cut in the horizontal board. Clamp
the wooden fence on the vertical board
the same distance from where you want
the cut. Rest the Freud joiner on the
fence, align the red centering mark on
the machine with the centering mark on
the wood. Make the plunge cut. See
Photo 23.1 & 24.1.

The bottom lip of the cutter is lo-
cated approximately 5/16" from the
bottom of the machine. If you are work-
ing with a three inch board and you
need two splines one inch apart, sim-
ply use a one inch spacer board be-
tween the machine and the wooded
fence for the second cut.

Any other variation must take into
account the distance from the bottom
of the machine to the bottom of the
cutter. It's that simple.

for a T joint.
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Miter Joints

The hardest thing about making
miter joints is preparing the stock be-
fore you begin cutting the joint.

There are two types of miter joint
splines that can be cut with the Freud
joiner: Flat miters and Edge miters.

A flat miter, such as in a picture
frame, usually requires a blind spline.
Put the mating pieces of wood together
and with the help of a miter square draw
the line for the positioning of the cutter.
See Photo 25.1. Adjust the fence to
center the cut and make the appropri-
ate cuts. Assemble the pieces to make
certain everything fits and glue and
clamp accordingly. See Photo 26.1,
& 27.1. Nothing to it. If however you
wish to put a compound miter together,

see the section on edge miters.
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25.1 Cuttin rame
miter.

Photo 26.1 Dry fit the joint to
insure a good fit.

Ph

7.1 Complete frame
miter joint.

Making a frame can be much sim-
plified with the biscuit joiner so long as
each mitered piece is at least 1 3/4"
wide so the diagonal portions of the
miters are 2 1/2" apart so they can be
slotted for the biscuits without cutting
through the sides. | have found it best
to cut the biscuit slots before cutting
the rabbets which hold the picture and
the glass. Be sure to complete your
sanding before assembling the unit:

Position the JS100A or JS102 care-
fully on this narrow work; cut slowly for
precision. You can see that the slots
more or less fill these miters. The fin-
ished mitered frame is much stronger and
more handsome than one that has been
just glued or glued and nailed. If the
frame is large enough to take even a size
#0 biscuit, a single biscuit in each corner
is superior to even cross nailing in both
strength and ease of application.

Edge miters are helpful when mak-
ing boxes or things where you don't
want to show the end grain of the wood.
The Freud joinery system makes this
joint especially strong.

By inverting the fence of the
JS100A or setting the JS-102's variable
angle fence to 45°, you tan make 45°
cuts. Use the center bar of the fence
to center the cut. Make the cuts close
to the inside of the miter for stronger

18



joints. Be sure not to cut too deep and
use #0 biscuits in stock under 1" thick
See Photo 28.1, 29.1, & 30.1.

Photo 28.1 Laying out an edge
miter.

Photo 29.1 Cutting the edge
miter with the JS100; this
machine matches the joints
from the inside of the stock.

Photo 30.1 By setting the flap of
the JS102 to 45 emprson

miter corners from the inside.

After the miters are cut and the
pieces are ready for joining, mark the
stock on the mitered faces, adjust your
depth of cut, and cut your slots, two
inches from edges and about 4" on
center between them. After the cuts
have been made, the pieces are ready
to join. After any internal pieces have
been cut and fitted for biscuits, the
whole unit can be glued (remember,
only in the slots!) and assembled, pref-
erably in some sort of band clamp.

Line up the center bar with the pen-
cil marks. Make certain the wood is
clamped down and the 45° fence is
flat on the horizontal wood surface.
Make all your cuts, insert biscuits and
dry assemble See Photo 31.1. Add
glue and clamp in place. Web clamps
are great for box assemblies.

hoto 31.1 Install bi

test fit your miter joint.

its an

You can cut any angle of miter with
the Freud JS100A joiner with a wedge.
This wedge cut with the same angle of
the miters of the wood to be joined. For
example, to join two piece of wood each
with a 15° miter, you'll need a wedge
with a 15° right angle triangle. You
can attach the wedge to the bottom of
the fence with the use of double sided
tape or hot melt adhesive. For large
production jobs, drill holes in the fence
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and attach the wedge with screws. The
JS-102 permits making a variety of
angle joints without using wedges See
Photo 28.1,29.1, & 30.1.

The JS-102 with the accessory
fence permits joining from the outside
of the joint rather than from the inside.

Photo 32.1 By putting the
auxiliary fence on the JS102,
you can miter from the outside
of the stock.

5

Photo 33.1 Check the setting by
holding the piece to be joined
into the miter set on the joiner;

adjust as needed so the cut will
be nearer the inside of the

stock; you certainly don’t want
to cut through the miter!

Photo 34.1 Q. ut the miter with
the JS102 on the outside.

Other Joints and
Applications

There will be other applications
where you may find a use for the Freud
joiner. Butt and Rabbet joints can be
aligned and strengthened by adding bis-
cuits. End lap joints that have a joint
depth of more than 1 inch can use a bis-
cuit spline as a locking mechanism. Ex-
perimentation with other applications will
unlock a world of joinery never before
available. Be careful as you experiment.

Joints other than 45°_or 80° can
be cut almost as easily as can the 45° or
90°. Cutting these is a simple matter of
making an appropriate shim and fasten-
ing it to the fence of your JS100. | have
found that hot glue or duck tape work
quite well for this fastening, but you may
want to resort to something more perma-
nent if you have many joints to cut. The
2 x 5" shim may be attached to either the
square or miter face, whichever you find
to be easier and more accurate. Clean-
up is surprisingly easy.
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Hugh's Tips & Pointers

Measure twice and cut once. Always double check your measurements.
Mark joint locations clearly.

Wear eye protection when using power tools.

Never attempt to adjust a power tool while it is plugged into electric service.
The more biscuits you use, the stronger the joint will be. Biscuits are
preferable to dowels since they provide a greater wood-to-wood surface
gluing area, but you want to use as many of them as possible since they
are the only source of structural integrity.

Clamp matching joints very square to one another.

Never, never, never use the joiner on a board that is not clamped down.
Always clamp the board before cutting slots.

It is always a good idea to test fit the piece with dry biscuits before gluing.
The grooves are cut a bit deeper than the half the biscuit’s width to
accommodate the glue, this also makes them slightly longer than the
splines, thus allowing nearly a quarter inch of lengthwise play so that you
can adjust the pieces to be flush at the ends.

Read the instruction manual carefully. Follow the directions for the proper
care of your Freud joiner.

Mark your layouts much lighter than they are shown in this book; they are
marked this dark here only to make the layout visible to the camera; in
my usual furniture fabrication, the layouts are all but invisible.

Glue carefully: for the most part, inside the biscuit slots is usually sufficient;
except when you are using biscuit joinery to align board for edge gluing. The
idea of the gluer is to get the glue onto the sides rather than the bottom of
the slots. Light squeeze-out is acceptable, even desirable. Get rid of the
squeeze out early in the process. Clamp at fairly close intervals. You don'’t
have to leave the clamps in place more than about 20-30 minutes. The
biscuits will swell and lock the joint long before the glue is dry. Organization
of the task is more important than clamping; using the JS100A assures both
accurately aligned surfaces and quick clamp removal. Indeed, if clamping a
joint would prove awkward, it can be held together by hand for about 10
minutes.

Check out the wide range of accessories for biscuit joining offered by
Freud. These devices will help to make your biscuit joining easier and
more pleasant.

Store your biscuits in relatively air-tight containers, away from humidity.
Humidity swells the biscuits, making them harder to use effectively.

Try to avoid placing biscuits closer than about /4" from the surface of a
joint. Should you sand a surface too soon after the joint has been biscuit
joined together, there is likely to be a visible biscuit-shaped dip in the
work.

Plan your projects with biscuit joinery in mind, and you'll build more than
you've ever built before.
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