Project - " Making the Grandfather's Clock - Rail and Stile and Raised Panel M aking

Beth picks up where sheleft off last week. The back
panel has been glued up. The two raised panels have been
inserted in therail and stile groove. Thetop panel isa )
piece of 1/4" veneered plywood. It will be added when the
other veneer ed pieces and the glass are added.

She popstherabbet bit back in therouter and cutsthe
~ | top section to receive the veneered panel. All the veneered
panelswill be finished separately and put in place at the
last step.

Having done so many " squaring" of cornerslast week,
Beth takes only a minute or two to squar e the cor ners of
thiswindow.




The cabinet scraper quickly removesthelittle trace of
glue squeeze out.

Beth takes a few minutes at the Delta Bench Random
Orbital Sander to sand smooth both sides. Thisiswhereit
helpsto have the panels cut precisely. The panel surfaces
arealigned with therail and stile so that thisflat sander
can smooth both.

Theinstructions say to make sure that both assembled
sidesand front and back have the same widths. Beth puts
.| them next to each other and decidesthat her unitsare
© exactly matched.




Theplanscall for atongue and groove set to be used to
join thefour sides. | would not have thought of thisfor
joining the assembly. | think | would havetried using the
locking miter bit that would have given ajoint without a
seam showing. Beth and | searched through the plans and
found that the" seam” will be covered by a strip of
molding. So thisjoint makessense. It issimilar to
dadoing the pieces on the table saw, except that the
tongue automatically matches the groove width
producing a tight joint.

allowsa 3/8" depth of cut much too much for 1/2" stock.
The plans explain how to swap the pattern bearing to
make a /4" cut. Rather than to change bearings, Beth
and | decide that we can use the fenceto limit this depth.

Sheinstallsthe groove cutter.




Beth adjuststhe fence so that the cutter depth is 1/4".
She hasraised therouter so that the cutter is1/8" above
the table.

Note, the " sawdust.” Thisisactually white plastic from
thefenceinsert. Beth found that the zer o clearance insert
cut for the Junior Raised Panel was close enough and
could be used for thisoperation with just a small
additional routing.

Beth has clamped a featherboard in placeto keep
pressureon thesideasit isrouted.

With the grooves cut in the sides, Beth now installsthe
other cutter. Thisonewill be adjusted so that it cutsa
tonguethat iscentered on the 1/2" frame stock.




After having checked all theinserts, Beth decidesthat a
new one will haveto be cut just for this cutter. She marks
the profile outline.

Beth cutsthe shape at the bandsaw.
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Project - " Making the Grandfather's Clock - Putting the Case Together

Beth adjuststhe fence to give her the 1/4" tongue
depth. Of course, shewill run a sample beforerunning
the actual frames.

Having made the sample cut and positioning a couple
of feather boar ds to keep the panel flat on the table, Beth
makes the tongue cut on the edge of both the front and
back panels.

The next step, isto cut a dado across all the panelsto
hold afloor in place. We were concerned that the dado
would show through at the cor ners, but a search of the
plans showed usthat it would be covered by the base unit.

Beth hasinstalled thetongue cutter back in therouter
and hasraised it to make the cut.



It isstarting to look like a clock. With the case dry
fitted, Beth shows how the front door will look on it.

She has cut a spare piece of 1/4" plywood to fit loosely
in the floor groove shejust cut.

= Beth usesa brush to spread the carpenter'sglue
thoroughly over thetongue. Thereisalot of gluing
surfacein thisjoint. It makes senseto useit.



With the glue spread, she addsthe side and turnsthe
assembly over to glue the other side.

Thejointsare so well matched that it takesvery little
| clamping pressureto firm it all up.
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Project - " Making the Grandfather's Clock - Making the Top Frame"

Two weeks ago, Beth had bookmatched and glued up
some figured walnut burl. In theinterim, we have been
French polishing to see how high a glosswe could get. It is
looking good. We will probably do all the veneered panels |
thisway.

| Each of the veneer panelswill be shaped and the edges
raised. That will come later, right now it istimeto
continue with the frames.

Beth startsthetop frame section. She notesthat the
drawingscall for 1 1/2" square stock or to glueup three
pieces of 1/2" stock. The 1 1/2" square stock isthen
rabbeted to givethe 1/2" sides. Joui)

Welooked at thisfor some time and decided that it we -
were very careful, we could use 1/2" pieces and usethe
locking miter joint to give usthe nice crisp corner.

oHE




Sheisusing the bent wrench to install the bit in the
router. She has already put the fenceinsert in place for
this bit.

| have cut an insert for thisbit. Onesideon theinsert is
with the bit centered on /2" stock, and the other sideis
for it centered on 3/4" stock. The custom insert will give
Beth a smoother cut and isbetter for dust collection.

Beth has seen the locking miter bit used but has not used
it herself. | said that thejoint isgreat and easy to do if
you follow the basic set-up rules.

She setsthe height of the bit to be approximately at the
1/2 point of the stock. With this, she runstwo pieces of
stock. Oneismarked " A" and theother "B". Sheruns
the" A" sideup and the" B" side down.



She placesthe two cut piecestogether. She was lucky.
Thetwo lined up perfectly. Sheisready to make the cuts.

On each of the cor ners, she selects one pieceto berun
flat on the table.

Sherunsthe mating piece against the fence. The walnut
millsvery well. While the fence was set to make the final
cut in one pass, she makes a second passjust to " clean
out" thecut.




4 Beth inspects her corner pieces. They fit together

perfectly and give a sharp, square outside corner. What's
B best isthat the sides are already the 1/2" stock, so they
can now berouted with therail and stile cuttersto fit the
rest of the frame section.
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Project - " Making the Grandfather's Clock - Making the Top Frame"

With the corner posts done, Beth figures out which will
bethe stile for the side panel.

It istimeto cut the cope endson all therails of the sides
and thefront panel. She selectsthe cope cutter it isthe

Sheinstallsthe bit.




Beth setstherouter bit height by the sample she had cut
last week.

Shedlidestheinsert that is cut for that profile. Each
fenceinsert islabeled with the profile.

She bringsthe fence forward until it isaligned with the
pattern bearing and locksit in place.




She makesthe cut on the ends of each of therails. Her
right hand is holding the push pad that is attached to a
piece of 1/2" MDF. Thisservesasa push stick and asa
backer board. The push pad in her left hand isused to
keep the pieceflat on the table and against the fence.

Now, Beth has switch cuttersand fenceinsertsand
makes her cut along the lengths of all the pieces.

It hastaken Beth very little time to make the cutsusing
the CMT/Sommerfeld Junior Raised Panel Set. The two
profile bits are matched so that once you have one set to
the correct height, the other bit can be used without
resetting the router height. Thisfeatureisalso a feature
of the standard raised panel set and really makesusing
these cutters easy.



thetemplatesto arail piece which will be shaped with the
graceful crown at thetop of the clock.

Beth takes the pieceto the bandsaw and very carefully
cutsthewood staying about 1/8" away from the template.

She hasinstalled atrim bit so that thebearingisin
contact with the template and the cutter coversthe wood.
Theinset showsa closer, " birdseye" view.




Beth makes her cut. When sheis coming up against the
crossgrain, sheis careful to take minimal cutsand little
pressure letting the cutter doitswork. A very sharp
cutter and not pushing it greatly reducesthe chip out
problem.

She examinesthe cut and findsthat it issmooth and
exactly matches the template.

Beth examines her progress. She has done onemore
template curving now and has quite a number to go.

Some of the curve cutting gets mor e difficult to handle
smaller pieces and lesswood to hold on to. For that
reason, we decided to stop right here.

Next week | will try to put together a small jig to make
the shape cutting easier and safer. We have alot left to do
but will try towrap it up next week so we can start on
some new pr oj ects.
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" Step-by-Step Locking Miter Corner Posts'

I don't know if | have shown you this exploded parts
view of theclock. | present it now to show that the project
iscomplex but smple. Thesimple part isthat the various
"frames' (sides, front, back, door, etc.) areall really
much the same series of tasks. You cut the pieces, then cut
the cope ends, then the sides, then the panels, and a frame
isdone.

For those of you whom | have now confused, let me go
through one such " frame". | think it isimportant to
under stand this because so many people have looked at
the clock in progress and have said " wow, that istoo
complex." It isn't once you under stand the making of one
frame.

| have had requests from several readerstodoin
greater detail the making of the raised panel and rails and
stiles. So, | will try to doiit in a step-by-step fashion.
Thisiswhere Beth and | left off last week. She had just
cut some of the elementsfor thetop crown section.

| am starting by laying out the next section. If you go
to the exploded section drawing above, thiswill bethe
bottom (blue) section without the molding elementsthat
arepictured. Wewill add that later. :
Note, that as Beth did last week, we have corner sections |~
that | will make from two 1/2" piecesusing thelocking
miter bit. | will do that first.




| haveinstalled the locking miter bit. | have also brought
L out my samplethat | cut from the same stock. | will use
that to setup therouter bit height and fence depth.

Having a sample block does makethe set up of any bit
very fast and accurate. From thisview, you can see that
the bit height isnot left to guesswork or trail and error.
It can bevery exact.

| storethe sample cut with the fenceinsert for that bit.
t | Thisinsert happensto have two profilescut in it. Oneis
A for thisbit in /2" stock and the other for 3/4" stock.
Labeling helpsto keep theinserts straight.



Asl doevery timethat | put aninsert in thefence, |
first check to seethat it clearsthe stopped cutter. Then,
while standing behind the fence, | turn on the router and
move the fence cautiously over therouter. That servesto
cut any minor discrepancies of the bit setup and is a good
safety procedure.

When therouter comesto a complete stop, | move the
fenceinto the bit and use the sample cut to adjust the fence
depth.

I will make one cut on each corner piece with the stock
flat on thetable. In my right hand | am holding the push
block with the /2" MDF. Thishasthelocking miter
shape and isused as a backer board. | will push the stock
through the bit with this hand.

My left hand hasthe standard push block. | usethisto
hold the stock flat on the table and against the fence.
Remember, my right hand isdoing the feeding of the
stock through the cutter.



Thisisthe cut. Thearrow pointsto the outside edge
2 which should beknife sharp. If thereisany width toit, the
fence needsto be backed off dightly.

On the other hand, when you arerunning the stock and
you see a dlight gap on the outfeed side of the fence, the
fence should be adjusted in until it touchesthe stock.

These very dight adjustments can mean the difference
between a " nice" fit and an exact, seamlessfit.

I will run the mating two pieces vertically against the
fence. My right hand will hold the push pad that | have
rotated so that another section of MDF isused. My left
hand will use the standard push pad to keep the work
against the fence and riding on thetable.

A perfect joint!.
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" Step-by-Step  Cutting the Cope Ends'

Thisismy CM T/Sommerfeld Junior Raised Panel bit
set. | have been using it morethan ayear now, and it is
great to use.

Thetworail and stile profile cutters are matched which
makes setting up for tight jointsvery easy.

The cope cutter isthe onewith the bearingin the
middle.

Thisiswhat | am workingon. The"L" ontheright is

“|made up of thetwo stiles| just profiled with the locking

miter bit.
| will cut the cope ends on the two crosspieces, therails,
first.



Using the bent wrench, | install the cope bit in the
" router. My right hand is holding the knob that is

| have said many times, that | love the bent wrench. |
realizethat what | haven't mentioned isthat the Hitachi
M 12V collet isamazing. It takeslessthan a 1/4-turn to
lock and unlock the collet. Every other router | own takes
oneor moreturns. Thissetup | have makes changing bits
amazingly quick and easy.

| haveinstalled athroat plate and am now setting the
router bit height using the coped end of my sample.



Now, | install the fenceinsert with the shape cut-out for
that bit. Having marked the top helpsto identify the
correct insert.

- | movethefenceforward to seethat the bit does, in fact,
= clear the opening as| manually rotate the bit.

Then, standing behind the fence, | turn therouter on
and movethefence carefully over the bit. Thisis a safety
precaution to ensurethat the bit will rotate smoothly
when in theinsert. | then turn off therouter and let the
bit come to a complete stop.




| now use a straight edgeto align the fence with the
pattern bearing. | lock the fencein place and, one more
time, rotate the bit to be surethat it isfreeto move. With
that done, | am ready to cut the cope endson therails.
All cutsare made with the face (outside) down and flat
on thetable. If in doubt, mark all the pieceswith an " X"
"9 on theinsideface this" X" then will be facing up when
= making the cut.

Thefenceisused to guidetheendsof therails. | have
added a new piece of MDF to the push block. Thiswill
serve as a backer board and will keep therail
per pendicular to the fence.

# A second push block allows meto use my left hand to
! hold therail against the M DF-pushblock and the fence

clearance, insert keepsthe stock from " dipping" intothe
space around the bit.

Even with these narrow pieces, this system works well
cutting clean, coped ends.



| test fit this newly cut rail to my sample piece. It fits
perfectly, so | can make all the cuts on both ends of each
of therail pieces.
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" Step-by-Step  Profiling Rails and Stiles'

With therail ends coped, we can change bitsand cut
the profile on therailsand stilesthat will accommodate
theraised panel.

Thebit | install now isthe bit with the bearing at the
top. Note, that | pressthe bit down to " bottom it out.” In
fact, it isbottomed on the 1/2" diameter O-ring | have
placed at the bottom of the collet. This keepsthe bit shaft
from getting locked in place when tightening the collet.

With thebit installed like this, it should match exactly
the height that we used for the cope bit.

| tighten the bit using the bent wrench.

| usethe sample piece to double-check the height.
When therouter bit isrotated, the cutter should just
"kiss' the groove of the sample. It does.




Thecorrect fenceinsert isinstalled. Sincel have cut
thisinsert in the other edge of the sameinsert, all | have
todoisswitch it end for end.

Just asbefore, | move the fence forward to seeif this
insert clearstheinstalled bit. Then, standing behind the
fence, | turn therouter on and move the fence over the
router bit. If you look real closely, you will see a few
flakes of freshly cut white plastic. Once |l have made this
cut, | can turn off therouter and set the fence depth.

4 place.
| am ready to run the stock.




Therailsand stileswill be profiled along their length.
The narrow stiles can berun by using the push block with
the MDF. By rotating it 909, a fresh edge can be used to
push the through the cutter.

| could usethe standard pushblock in my left hand, but
instead | will use thisblock of wood that has been notched
to fit over the narrow stile.

pressure on the piece so that it ison the table and against
= the fence. My right hand is using the M DF pushblock to
push the piece through the cutter.

| check thefit using the sample block. It is perfect, so |
can run all the stilesand rails.




For thewider rails, | switch back to the standard
pushblock.

With all the pieces profiled, | can start to assemble the
three sides.

| am only dry fitting at this point and want to give you
an idea of how the sections go together. The locking miter
joint, we did first, will be the corner post. [Note, the gap
at the corner isbecause | am not holding the cor ner
together.]

Now, let'stake alook how we made the template panel

cuts.



http://www.woodshopdemos.com/menu2.htm
http://www.woodshopdemos.com/gclk-16.htm

" Step-by-Step  Finishing the Panels®

Well, Beth liked the idea that the panels needed to be
finished insidewhereit isnice and toastie. The 41° shop
(on awarm day) is getting to both of us.

Asyou know, we used M DF for the veneered panels.
% Now, Beth isattempting to " hide" the MDF edges. We
+found a" Brown Leather" color in the pre-mixed acrylic
enamels. Beth is brushing thefirst coat on the exposed
MDF edges

Thisisapanel that was given thefirst coat yesterday. |
She uses a piece of rolled up 220 grit sandpaper to smooth [*
the painted area. Thefirst coat raised the MDF dlightly.
Thissmoothesit out just fine.




We decided to use a spray can of polyurethaneto add a
few coatsto the panels. | generally don't liketo usethis
type spray can for " fine" finishing but since we will be
rubbing out the veneered sections, this should work fine.

Sheuses atack cloth to removethe fine dust. She can
now give the edges a second, and final, coat.

In between coats of the polyur ethane, Beth sandsthe
veneered, flat areaswith a sanding block and 220 grit
paper. She followsthiswith a piece of the paper rolled up

to smooth the M DF edges.

It looks likethreelight spray coatswill give usthefinish
we want. We will rub-out the final coat with 600 grit
paper and alittle ail.



Theclock caseisn't ready for finishing, but Beth uses
thisopportunity to apply someoil finish to a spare piece

of the walnut.
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On another spare piece of walnut, Beth appliesthe wipe-
on polyurethane that we had used on the small clockswe

" made for Christmas presents.

Wewill give both samples 3 coats and see which we like
better for the whole assembly.

Next week, we may be working on the final assembly
and finishing this proj ect.


http://www.woodshopdemos.com/menu2.htm
http://www.woodshopdemos.com/gclk-16.htm

" Step-by-Step  Assembling the Top and Base™

This photograph doesn't do the panel " justice." During

the week, wetook turns doing a modified " French polish" |

to all the panels. They are now super smooth and have a
beautiful high sheen.

il
Beth is starting to assemble the panel and framesfor the |

top and the base.

| had glued up thetop piece the day before. You can see
that thereare " blocks' protecting the locking miter
corners. These " blocks' areactually the matesto the
corners. They arenot being glued yet but aretherejust
for protection of the sharp edge.

Weboth had to look at the plansto get oriented in this
assembly. Thankfully, thisillustration and the close-up
detail makesit all under standable.




Beth triesthis panel in place on the cabinet to get an
idea of how it will look. Thetop curve was purposely left
straight. It can be shaped now. Having therest of the

—— frameto hold on to will help thistask.

Working from the back, she attachesthe template for
the upper curve. Asbefore, she usestwo 5/8" sheet metal
screwsto temporarily secureit to the frame.

At the bandsaw, she carefully cuts the shape, leaving
about /8" totrim off in the next step.



Beth shapesthe edge using thetrim bit's bearing guided
by the template.

She admiresthe clean, smooth cut that the template and
trim bit givesthe piece.

At thispoint, Beth turns her attention to the bottom
section. She wantsto check that the front and sides will
have clearanceto wrap around the base. It fits perfectly.




Wefound that thereisa" best" way to add glue after dry
fitting the assembly. She does not disassemblethe entire
frame, but instead, she removes one of the stilesat atime.
| With one stile off, she adds a touch of glueto wherethe
“Srailswill join the stiles.

She car efully brushesthe glueinto the coped area being
careful not to spread any in the panel section.

She car efully tapsthe stile back onto the assembly. She
then flipsit around and removesthe other stile, glues and
reassembles. Not only doesthis keep all the partsin
order, but it ismuch easier to manage.




she hasafront panel clamped aswell. Thisisnot glued at
thispoint. It isin the clamp to mate with the locking
miter corner to keep the corner from being crushed by
the clamp.
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" Step_by—step Addlng theM Olding"

"What am | doing?" you ask. | am shaving about 1/16" &
off of both sides of the clock cabinet and the top and the
bottom.

Thisissothat the two wrap around pieces will fit. They
areallittle snug the way they are now cut. This should
make them fit perfectly.

Beth isdoing thefinal trimming of the molding that she
applied to thetop section. If you recall, the bottom was
shaped using one of the templates, but the piece was too
small to shapethetop edge at that time. It is easy to do
after it has been attached to the piece.

Thisclose-up give a much better view of thisoperation. |~ .
Thebearing of thetrim bit simply followsthe shapeof the | .
top assembly avery smooth and safe cut that matches =
exactly.




Now she can slide the top assembly over thetop of the
case. Thedoor isnot mounted yet but isin placeto help
Beth locate the top exactly.

Beth and | have been sanding each piece at every step of
theway. She usesthe orbital sander and 220 grit paper to
remove a few glue marks. Sheisusing the orange pad to
keep the sander away from thefinished raised panel it
would not be good to scratch these veneered surfaces that
we have labored over.

Beth hasripped several pieces of walnut to the
dimensions specified for the molding pieces. The piece
" |that sheis now measuring she thinks may be wider than
what we think would look good.

We decide to shape the edge and then try it in place. We
can alwaysrip it narrower at that point.




Sheinstalls an ogee cutter in therouter and setsthe
height tojust belevel with thetable.

With afingerboard in place, she can easily make her cut.

At thispoint in the day, Beth and | couldn't find the
shapesthat we liked for the molding. | did not havethe
exact bit that was called for so tried to do with the various
shapesthat | had. After several attempts, | suggested we
adjourn. AsBeth said, "it just isn't workingisit?" No, it
wasn't.

It isfunny how coming back to a problem another day
can make the problem go away. | used a classic bit on the
base piecethat isnow installed. The piece | am now
mar king was cut with another ogee cutter using only a
portion of the profile.

| have a history of mis-cutting mitered joints. Knowing
this, | am marking thejointsrather than totry to
measure wherel usually go wrong.




When we started thisproject, | reported that | installed
. Jlabrand new CMT compound miter saw blade. It has

.| performed flawlessly in all the cross cuts so far. Now, it is
® making picture frame perfect corner cuts. [By theway, |
have retracted the guard only for the picture. It releases
assoon as| start the cut. Table saw guards should be so
well engineered.]]
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| gluethe piecesin place and add a brad at each corner.

The two pieces of base molding are installed and ook
just fine. Now to attack the molding for just abovethe
bottom raised panel frame. Thisisthe onewewere
having trouble with yesterday.




Thisiswhat | am going to do. | have already cut a
" classic ogee" profile. It leaves a sharp, square edge. |
have marked the bull nose edgethat | think | want.

Themoldingisin place now. | am glad that Beth and |
decided to make a narrower top piece. | think it fits better.

| makethe second, rounding over passusing just this
one section of the multi-profile bits. | have several of
those and it always amazes me when | can make use of
just abit of it. It savesthe day thistime.




I am holding the door in place. | haveto find overlap
hinges that will look right in thispiece. Next, | haveto
mount the stage for the clock itself. Then we can moveto
thewarmth (yea!) of the house for the finishing steps.
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" Step-by-Step  Adding the Clock Dial™

L ast week, Beth and | added the molding around the
base and top units. What | forgot isthat thereisalso a
piece of molding that coversthe butt joints of the sides
and front.

| start by cutting a 7/8" squar e of walnut. | must say,
that | really appreciatethe Grip-Tite magnetic hold
downsfor ripping narrow pieces.

At therouter, | make several passeswith therabbeting
bit. This piece will be an outside corner molding so | want
torabbet theinsideto leave /4" sides. The two finger
boards help to keep the stock squar e against the fence.

Several router passeslater and you can see what the
outside molding lookslike. The two edges have a slight
ogee shape, and | am now rounding over the outside
corner. Thetrick to making moldingsisto set up each cut
with sufficient hold downs or to use push blocks. The
smoother therouting, the less follow-up sandingis
required.




| usethe Delta Bench Random Orbital Sander with 220
grit to give a fine smoothing to the outside edges.

A couple of brads hold the molding in place while the
glue sets.

_ Thisisagood timeto sand of few of the edges that
. haven't yet been touched. | am " feathering” the edges of
the door recess.




A couple of dayslater and Beth isback. Wearetrying
to figureout the instructions for mounting the clock
mechanism. The clock dial will go behind thisframe and
be attached to it.

The plans say to glue up the frame and then usethe
template for shaping the upper rail. While that will give
usalarger pieceto hold when routing, we decided that we
should maketherough cut at the bandsaw before we glue
| the pieces together . Of cour se we could use a saber saw to
maketherough cut after the glueup.

Beth optsto cut now, so she markstheline where she
will cut.




Note that she started by cutting arelief cut to the center
gl Of theradius. Thiswill allow her toremove thefirst
Pl portion at the mid-point. It isatight curve, but since this

!.’ h isarough cut, shetakes her time and makesthe cut

staying away from her line.

She attaches the template for routing the upper rail.
Beth isworking from the back of the frame. Two 5/8"
sheet metal screws hold the template in position.

With thetemplate mounted, wetried the piece on the
router, and re-affirmed that we should wait until the
assembly isglued up. Theinstructionsareright here.

Thebottom rail istoo narrow for any of the biscuitswe
have, so Beth has cut down a #20 biscuit. The bottom of
therail will be out of sight, so she makes her mark
favoring that side.




With the 5/32" dlot cutter mounted in therouter, Beth
eases the piecesinto the cutter at the marks.

Beth has become expert at gluing and clamping these

We haveto wait for thisframeto set before we can go
much further.



Before quitting for the day, Beth readsforward and sees
that a 3/8" holehasto bedrilled in the brassdial. She
leavesit in its protective plastic to keep it clean and
scratch free.

It islooking morelikea clock, but as Beth triesthe dial
in place, sherealizesthat it will be centered on the piece
that isnow drying and that is centered on the door
opening so, weareforced to stop here.

Next week, we will be ableto finish the assembly and
start thefinishing. Thiswill be perfect timing because
we have a bunch of spring projects we want to start.
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