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Router Bits and Professional Woodworking Products

MLCS maintains a complete woodshop staffed with experienced woodworkers to answer
all of your questions. All of our bits and products are tested and used in the shop,
creating all the projects and samples pictured in the MLCS woodworking products
catalog. This Manual iswritten from hands-on experience, to help you safely and

successfully complete your woodworking project. Please read and follow the instructions

for each bit, aswell as the general guidelines and tips for routing. You can also cal us

and speak to one of our woodworkersif you need additiona help.

Enjoy your woodwor king!
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General Guiddlines, Tips, and Safety:

U Always use your safety glasses, hearing and dust protection.

U Read and understand the instructions for both the machinery and cutters before starting to
work.

U Use safety devices such as pushblocks, featherboards or bit guard/blade guard where
appropriate.

U Asagenera rule of safety, please keep your fingers and hands at |east one hand length
from any cutting blades.

U When using the router, pay particular attention to the condition of the collet. Frequently,
bit breakage and poor performance can be directly attributed to a worn or damaged router
collet.

U Alwaysinspect arouter bit before use. Remove any wax coating from cutter blades and
bearing. Check for chipsin the carbide, frozen bearings, worn shaft, and be sure set
screws and nuts are tight in bit assemblies.

U Always change bits or make adjustments with the router unplugged.

[l Make surethe bit shaft is set at least 3/400nto the collet, but not bottomed out in the collet.
The end of the shank should be about 1/16Cup from the bottom of the collet.

U Multilpe light passes cut more smoothly and easily than one heavy pass. Proper bit RPM
isimportant, especially with larger, heavier bits. In general, burning of the wood or
excessive vibration can be corrected with a slower rpm and a lighter cutting pass.

U Useavariable speed router or speed control to reduce the speeds when cutting large
diameter bits, asfollows; 1/4[to 2[D -- 18,000 RPM; 2-1/810 2 -1/2[D [ 16,000 RPM;
2-5/810 3-1/2[D [ 12,000 RPM. Bits with a carbide height greater than 1-1/2[should
aso berun at 16,000 RPM or lessand it isEXTREMELY IMPORTANT to make
multiple passes with these router bits.

U Beaware that some cleaning solvents can dissolve the lubricating oil in bit bearings.
Either remove the bearing or re-ail it after cleaning a bit.

U Failureto follow all safety instructions and warnings can result in serious bodily injury.

U Inno event shall we be liable for death, injuries to persons or property arising from use of
our products.

U Defects from misuse, abuse, negligence, or alterations are not covered by the warranty.
Our liability islimited to replacement or refund of the product.
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All varieties
MLCS s proud to offer an extensive variety of bitsto makerail and
stile frames for doors. These frames use [Gope and stick[joints at the
corners, which give a strong tongue and groove joint and a mitered
molding look on the inside detail. A groove or rabbet is also created
at the sametimeto hold araised, flat, or glass panel.

Router: A reliable quality router will cost over $120 and be worth
every penny. MLCS carries bit sets for either 1/4(or 1/2[ollets.
The 1/2[tollet is more versatile, because it accepts awider variety of f '|
bits, including the larger 3 1/2[[Raised Pandl cutters. 1-1/2to 2 HPis i
powerful enough for most work. In all cases, we strongly :
recommend being able to slow the speed of the router, either with the
ML CS #9400 or #9410 Router Speed Control or one that is built
into your router. Thiswill enable you to better control the work piece
and minimize burning on the more resinous woods such as cherry or
maple. Speed control is especialy important on less expensive
routers, as bits can vibrate excessively at full speed. Findly, the
router should be table-mounted. A sturdy, flat router table and a solid
squared fence are important for producing quality doors. Routing
rails and stiles freehand isNOT recommended.

Choosing Your Materials

Railsand Stiles: Wood for your rails and stiles should be straight-
grained and knot free. Ends and edges should be square to the face of
the wood. Consistent thickness throughout will save you hours of
sanding later.

Raised Panels. Wood should be selected and glued up to best
highlight a [Gathedral Cor [Book -matched(grain pattern. For 3/4[]
thick stock, you may need to undercut the back of the panel to
produce a 1/4[tenon. Choose a material for the panels. Solid wood is
traditional, and must float free in the frame to allow for expansion.
Solid wood panels must be [raised,Cusing one of avariety of MLCS
Raised Pandl bits.

For Painted Doors. MDF (Medium Density Fiberboard) is an
excellent alternative to solid wood if you are painting your raised
panel doors. It comesin large sheets, machines well, and will be less
expensive than solid wood.

Using Flat Panels: 1/4[Plywood Panelsin your rail and stile frame
look nicein certain applications, and open up the possibility of a
veneered panel. (Seepage 7).

Copyright 2009 MLCS Ltd. Page 4
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Choosing a Bit or Bit Set

All styles make equally good cuts and joints. Therearea
variety of profiles and styles from which to choose. Therrail
and stile bits make a 3/8Cwide profile, or a 3/8[teep rabbet
in the case of the glass door bits. All the grooves for panels
are 1/4[thick x 3/8[teep. (EXCEPTION: French

Provincia Bit #8849 is 3/16[thick). The Window Sash
(#8893, 8894), Miniature #3848 cut a 1/4[teep profile and
joint, and #8845 cuts a 7/16[ deep joint.

ReversibleR & S —

Reversible Rail & Stile: Th fil
[ e slot cutter, profile cutter, and Matched R & S

bearing are assembled on a shaft in two different
arrangements to produce the end cope and profile/groove
cuts.

Matched Rail and Stile: Two separate bits make the
required two cuts. No re-assembly needed.

Matched Miniature Rail and Stile; Two separate bits
make the required cuts. Again, no re-assembly needed.

Stacked Rail & Stile: Two profile cutters, asot cutter and
a bearing stacked on a single shaft make both cuts by raising
and lowering the entire assembly in the router table.
(Availablein 1/2[shank only)

Stacked R& S

Matched EntryR & S

Matched Entry Rail & Stile: A two bit set that cuts the
profile detail on both sides of the wood with a slot between
them. Use with 1-3/8[5tock for interior doors and 1 -3/40]
stock for exterior doors. (Available in 1/2[shank only)

Glass Door Reversible Rail & Stile; Same asthe
Reversible Rail and Stile, but with two slot cuttersto
produce a rabbet instead of a groove.

Glass Door Reversble
. o . . . Rail & Stile
Window Sash/ Miniature Rail & Stile; Both bits work the

same as the standard reversible bit, except these cut 1/40]
deep instead of 3/8[Jand leave arabbet for the glass. These
are the best choice to make divided lite doors and mullions
as they cut a narrower profile.

Window Sash Set

Shaper: Shaper versions of the bits work exactly the same
as their router bit counterparts, but have threewing cutters ~ Rail and Stile Shaper
and run at a slower speed.

Copyright 2009 MLCS Ltd. Page 5
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Parts Preparation

Prepare enough wood for al of your rails and stiles, plus some test
pieces. Decide how the door will sit in the opening: Flush, 3/80
Overlay, or Full Overlay (Fig. 6). Thewidth of the parts depends
on the desigrn of the door. About 2 (02 1/2(0saverage. Raised
panel Project Calculator (#9101/#9112) can make your door
planning easiar (u create perfect doors, using computer software.

RAILS: Therails (horizontal pieces) determine the width of the
door and should be cut to exact length. Determine the rail width
based on the width of the opening, the width of the stiles, and
remember to add 3/8[bn each side for the joint overlap. The ends
of rails are known as tongue or [énd copel tuts.

STILES: The stiles (vertical pieces) can be left alittle long to be
trimmed after the door is assembled.

PANELS: Select and glue up solid wood panels at thistime. Panel
pieces should not be cut to exact size until the door frames can be
dry-assembled for an exact measurement. The panel should be
dightly smaller so it will [{loat[in the groove.

MAKING YOUR DOORS

If you are using a set-up block, refer to page 9 before continuing.

Reversible Rail & Stile: Start with the bit assembled in the
tongue/lend copelarrangement ( Assembly A). You will find thin
copper spacers with the bit--put them aside for the moment. Set the
bit into the router table and adjust the height so that you get a
complete cut on your stock. The exact measurement isnlficritical.
Set your router fence flush to the bearing. Select atest piece and
feed the end through the bit, using your miter gauge or a [push
block sled.[1K eep the piece square and ook for a clean even cui.
IMPORTANT: When using 1/4[shank bits, always make2to 3
passes ending at the bearing.

Now re-arrange the bit into the [bngLor profile cut ( Assembly B).
Be car eful--it is possible to assemble the cutters backwar ds.
Theflat side of the carbide should face into the cut. Do not change
the fence; it is already set to the bearing. Adjust the height of the
bit to match the previously-cut piece; then run second test piece. |f
thefit isgood, no shimsare needed. If thefit istoo loose, go
back to the first cut, add two shims above or below the bearing in
the stack, and cut another tongue/[end copeltest piece. The shims
can only widen the tongue on this end cope. Determine how many
shims are needed (0-4) and note this for future reference. Finadly,
be careful not to over-tighten the top nut, as thiswill destroy the
shims.
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The bit height adjustment will correct a [Steplét the joint
(Figure 7), assuming that your wood is of equal thickness.
Set up and run all of one side of the joint (and maybe an
extra or two); then run all of the other side. All of therails
and stiles for an entire kitchen can be cut in an hour or so.

Rail and Stile Pointers and Problem Solvers

Tongue and Groovetoo tight or loose: On therail end
cope cut, add shims above or below the bearing to make the
tenon thicker, thus tightening the joint. Remove shimsto
loosen.

Misaligned Corners: 1) One wood piece may be thicker
than the other. 2) Bit height is not correct. Double-check for
accuracy.

Joint Doesn(l (M atch({Gaps Top or Bottom : Y our wood
end may be out of square with face. Check to seeif you are
cutting full depth of bit to bearing or your router is not
sguare to the table.

Burning: Decrease router speed and feed work faster.
Check therail and stile bits to make sure the cutter is not
reversed.

Matched Sets, Stacked, Entry and Shaper bits are all
adjusted for fit and height exactly the same way.

PLYWOOD PANEL CONVERSION KIT (#296):

Item #296 comes with two slot cutters allowing the user to
quickly convert amatched Rail & Stile set from standard
1/40jointsto 5.2 mm in order to use European plywood f or
panels.

When changing bits for 5.2 mm use, one slot cutter has 5.2
mm teeth and one has 1/4(teeth. The 1/4[H ot cutter
MUST be installed on the Tongue or [End Copel tutter.
Thiswill produce a5.2 mm tongue. The 5.2 mm slot cutter
isinstalled on the Rail and Stile bit to produce a5.2 mm
groove allowing the user to fit a’5.2 mm or European
plywood panel in place of the standard 1/4[panel.

Copyright 2009 MLCS Ltd. Page 7
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Figure7

Matched Rail and Stile
(Original Configuration)

Matched Rail and Stile Set with
Plywood Conversion Kit #296
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Making Rail and Stiles with Rabbets Figure 8A

There are times when you need a rabbet instead of a groove in your
door frame. Always do thisfor glass doors to allow for
replacement. Stained glass, pictures, fabric panels, and many other
materials are best installed in arabbet, from behind, in adoor
frame. (Figure 8A)

Rabbeting bit

. ) Door frame
Create arabbet in anormal door frame by assembling the frame
empty, running a 3/8[fabbeting bit around the back, then cleaning
out the rounded corners with a corner chisel (ML CS Item #9541). Figure 8B
If you need rabbeted frames regularly, choose one of the MLCS
glass door assemblies, or a Window Sash bit. Use these bits just Thickness of
like the reversible styles, except install the spacer provided when stock 5/8" to 7/8"

making the end cope. (Figure 8B) 3/8" DEPTH OF CUT

— (N
Panels:

Dry assemble your Rail and Stile frames with clamps. Check the
outside dimensions now. All MLCS bits make a 3/8[teep groove,
but none of the panels should bottom out in the groove.

Stile & Rail
Remember! Sizethe solid wood panels to allow for expansion reryEahg Protle

and contraction with the seasons. A 10[Wwide panel can move as
much as 1/4lCover the course of the year! Leaving 1/8[bn each side 3/8" DEPTH OF EUT
for seasonal expansion is fine. Depending on the style of bit and o

thickness of wood, you may need to undercut the back of the panel
to bring the tongue to 1/4[thick or make the panel flush to the
frame. Check your dimensions twice and cut the panelsto size.

Always run larger raised panel bitsin arouter table at areduced olpi bl
speed (See page 3 for recommended speeds). Take light cuts by

raising the hit or adjusting the fence (WARNING: When using a
raised panel bit with an undercutter, do not attempt to raise
thebit. You must adjust the fence back to make mutiplepasses  Figure8C
when using araised panel bit with an undercutter). 3 or 4 light
passes will give the smoothest results. Some router tables do not
have a large enough table opening for these large panel bits. Solve - [——
this by using a [fial se top[With alarger opening fastened down to Al L
the original table (Figure 8C). Thistip works for small fence
openings too. Note: When using the raised panel bit with
under cutter, the 3/4thick panel may be proud (not flush) of
the 3/4thick rail and stiles, depending on the set up.

For a professional look, sand and finish the panel completely before
assembly in the frame. Then, glue up therail and stile frame, make
any final size adjustments, and add the outside edge detail.

Copyright 2009 MLCS Ltd. Page 8
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USING SET-UP BLOCKSON 3/4[THICK STOCK
(For Rail and Stile Doors)

See pages 4-8 for instructions on how to use these router bits/shaper cutters. The
stock you are using must be 3/4Cuni form thickness for proper set up using the set-
up block. We recommend that you start with the cope/rail end (tongue profile) first.

NOTE: the set-up block is not guaranteed to match the profile cut; it is guaranteed
to allow the router bit/shaper cutter height to be set quickly and properly.

Install into your router/shaper table, the correct router bit/shaper cutter assembly to
create the cope/rail end. Using the set-up block, raise or lower the cutting profile so
it corresponds with the proper cut on the set-up block. NOTE: If you are using a
coping safety sled (MLCS item #9544, #9546 or #9548), you must compensate for
the thickness of the sled base when setting the router bit/shaper cutter height.

Using a piece of scrap stock, the same thickness as your rail/stile stock, make a test
cut. For 1/4[hank router bits, adjust the fence to make the full cut in 3-4 passes;
or, for 1/2[shank router bits or shaper cutters, adjust the fence to make the full cut
in 1-2 passes. When making the final pass, the fence should be properly aligned
with the router bit/shaper cutter by placing a metal straight edge across both the
infeed and outfeed fences of the router/shaper table fences. The straight edge must
also be in contact with the ball bearing guide/rub collar or smallest diameter of the
carbide cutting surface if no ball bearing guide/rub collar isused. When you are
satisfied that the cope/rail end cut is correct, proceed to make your actual cope/rall
end cuts.

After you have completed the cope/rail end cuts, remove the router bit/shaper cutter
assembly and install the correct router bit/shaper cutter assembly to make the
stick/stile cut. Using the opposite side of the set-up block raise or lower the cutting
profile so it corresponds to the proper profile cut on the set-up block. Now, using
one of therail pieces cut in the previous step, verify that the profile cut on the rail
piece mirrors the cutting profile on the router bit/shaper cutter assembly. If the
tongue on the rail piece and the slot cutter on the router bit/shaper cutter assembly
are not exactly at the same height, adjust the router bit/shaper cutter assembly
height accordingly.

Make another test cut, again using a piece of stock the same thickness as your
rail/stile stock. Follow the same guidelines as you did when making the test cut in
the rail piece. When you have completed this cut, test the fit against one of the
copelrail end pieces you have aready cut. If the joint properly fits together and the
height of the pieces properly align, proceed to make your actual stick/stile cuts.

NOTE: In order to get aproper joint, it isimportant to make sure that the router
bit/shaper cutter assembly is cut the full depth to the ball bearing guide/rub collar.
Also, your stock must be of uniform thickness and your height adjustment must be
properly set.
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MATCHED RAIL & STILE CUTTERS
FOR GLASSDOORSWITH
RECOVERABLE BEAD

**NOTE: Cut and rip therails (horizontal pieces) to
their finished length allowing 7/16L&at each end to
cope into stiles (vertical pieces).

1. Usetherouter bit with profile cutter and bearing to
make the cope cuts on the ends of your rail pieces
(horizontal pieces).

2. Change to second router bit and adjust the bit height
so that the bottom profile cutter matches the height of
the profile cut on the ends of the rails when they are
placed face down on the router table top. Because of
the amount of material being removed, a better cut
result may be achieved by making more than just one
pass. Adjust your router fence between cuts until a
straight edge touches both fence faces and the carbide
at the innermost point between the bottom profile
cutter and slot cutter.

3. After cutting the profiles on the inside of your rail
and stile pieces, use a 1/8[Htraight bit, or a 1/8[kerf
saw blade on your tablesaw, to remove the portion of
the wood that protrudes further at the depth and
distance of the dot.

4. Assemble and glue therail and stile. When dry,
measure for the glass panel, allowing 1/16[on all four
sides for any seasonal wood movement. Place the glass
panel into the door frame.

5. Measure and miter at 45 degrees the retaining strips
removed in step 3 and secure them with bradsl] Do
NOT glue them in place or you will not be able to
replace the glass if it should break!! Y ou may want to
predrill the brad holes in the retaining strip to avoid
splitting them while you are installing them. Be careful
not to strike the glass while driving bradsin.
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