The Steel String Guitar
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THE STEEL STRING GUITAR

WOOD

“International book of woods” Simon and Shuster 8¥ebster’s |

VesselsThe tubular conductive structures of woody tissmeposed of
cylindrical, often dead cells that are joined ém@&nd. These short, stout,
thin-walled cells carry fluid which is stackablealbow water to move
outward.

- Fibers: The elongated thick-walled cells between vesseishgive strength,
0 rigidity, and support to the plant tissue.

- Tracheids: The elongated tapering supporting and conductelés égn woody
tissue, which is a combination of both vessels famets; most commonly found
in soft wood trees.

- Ray cells: The cells running horizontal to the stature of tiee. Comprise 10 -
20% of the total cells in the tree.

= B g-ray cells

- radial —



QUARTER SAWN WOOD

- [N TN verticle grain

e

]

This is an exaggeration of slash
grain. The fibers seem to be vertical from
the end, but when split, would fracture
across the edge.

To properly quarter saw a log, it must be splitragats longitudinal fibers then
sawn parallel to them. This is the strongest acolustically
the most resilient process for milling.

WOOD DESCRIPTION

. fall
winter summer

spring

All fruit woods will take a nice finish because yhend to have homogenous
fibers.

Cedar: reddish, soft, light
Spruce: Sitka and German, very stiff for its weight.

A piece of wood can be judged for its musical gyand by holding it between
the thumb and forefinger at its outer third.
The knuckle is then used to tap the wood to detezrtiie characteristics
x of the fibers. The higher the pitch produced kgy/tpping, the denser the

fibers are together. The longer the sustain ofdpging, the cleaner and
tighter the grain.




Rosewood:very dark tropical hard wood usually found in eastAsia. Itis
traditionally used as the back and sides of me=t string flat tops.

Mahogany: one of the most stable of the hard woods. It moll warp if it is
seasoned properly.

FINGERBOARD WOOD

Rosewood:soft, works easy, wears fast.
Ebony: hard, dense, unstable, checks easy.
Phenolic: paper, plastic resin, fake ebony.

DESIGN PHILOSOPHY

Traditionally, Spanish classic and flamenco gsitaave been built entirely by
hand. Steel string guitars, however, have for thstrpart been built in production
manufacture. The challenge of the modern luthiéo iacorporate the best of both of
these approaches, and produce limited quantity, dpigality results. Every design
element must be tailored to bring the best prothretard as efficiently as possible.

"Tentalone” Spanish terno build face down

The business of design is a difficult issue t@btdressed. When drawing the
outline, many points must be dealt with systeméyi¢a order to bring efficiency in the
product. Aesthetics and structural factors doneirtiag crucial forms to go by, never
sacrificing, however, one for the other. Includedhis business venture, a prospective
luthier must keep in mind the aspect of instruntesgign which directly profits a
business: tool design. In order to successfulhstmict a new tool, jig, or rig, basic
problem solving skills must apply. First of alldasigner sees a need, a part that needs to
be built which stands with no current method ofduction. Then through a process of
component assimilation, a tool can be construdtatfits the job type which can then be
improved and upgraded.

The guitar design will be conceived of as a wholé drawn in parts. Starting
from a broader sense and viewing the project astartce will allow the outline to come
into focus. As shapes solidify, the more detaslepects can be further considered, and
each point of the process can be examined sepatatelarify the basic outline. From
the basic outline down to the minute details ohgaart, each aspect must echo another.
The richness of the whole design depends on thitessinilarities of the various parts.



Classical guitars have been commonly been charzetieas having a feminine

form with rounded end, shoulders, and deep waist.

Fret w—p

Steel string guitars, usually those who are factoanufactured, have a more
masculine, square shape with a less emphasizet wais

CLASSICAL SPECIFICATIONS

1
118
: 3° From the center line (hereaft@ ) td/dinches
" outward from the upper bout, the design has a 3flan
5% This angle is cut into the heel of the guitar.

DREADNAUGHT, LABE STEEL STRING

/;i--\ﬁ --



MARTIN TYPE DOUBLE “00”

Scale Length:

Nut Width:

String Spread:

3 n
5% .
14" fret
4%
n t
1) 21” fret
s~
71/4 .
The neck joins the body at the"fet.
NECK SPECIFICATIONS
Classical 650 mm
Dreadnaught 2813, "
“00” 25
Classical 2 - 2"
Dreadnaught or “00” Y- 17/ "
12 String Tlg-2"
Classical - 2%,saddle
Dreadnaught - 235"
“00” 1%%6- 255"

nut | <o
width




The following process must be taken into considenab determine neck specifications.
Decide the dimensions for the nut width and stepgead at the saddle.
Decide on scale length for the string from highoEhte saddle.

Lay out these dimensions on poster board.

Measure'/ginch infrom the nut on both sides.

Measure/ginch outfrom the saddle on both sides.

Connect the outside nut line to the outside saliltie

Connect the inside lines.

With a straight edge clamped down to the tablepatithe outside
dimensions.

Henceforth, the scale length and neck templatepracdiced.

NGk~ WNE

©

CALCULATING THE FRET INTERVALS ACCORDING TO SCALE ENGTH

Over the years, or centuries shall | say, instnirbeilders have endeavored to
divide tones as it applies to fret spacing on gdnboard. Early lutes and guitars would
sometimes sport a gut band around the neck, whaelidiserve as a forerunner model
for the fret as we know it today. These gut baralddcbe adjusted somewhat, then
tightened when the correct pitch was realizedetiame evident that there is a
mathematic reduction of spacing between tone dinisiand some builders established
formulae to calculate these spacings. The chadlérag been to find these spacings
according to the scale length of the string.

Fast forward to these modern times and the adfehe calculator; some poor
geek sat down and worked out a formula, which ry )ard to improve on. Using the
calculator requires the measuring system to reathalecimal increments, so you must
ascertain your scale length in metric by convertrogn standard inches. When you have
your scale length in millimeters, you can then bebe process like this: 0 is of course
your nut termination point. Take your scale lengtid multiply it by .9438743, and its
product will read as the first fret as measurediftbe bridge end of the string. Then,
multiply the new (1st fret) product by .9438743 aod will then see the 2nd fret
position as measured from the bridge end of thiegstl¥ou carry on this formula through
to however many fret spacings that you require. ¥a also check for accuracy by
noting the 12th and 24th increment, as they shbaltk and % of the scale respectively
to the 100,000th of a millimeter. (you can’t bdsttfor tolerance!)

Example:
So, if we have 25 %" scale, it would convert to G87millimeters.
647.7 = nut line termination or O fret
647.7 x .9438743 = 611.34738411 (1st fret)
611.34738411 x .9438743 = 580.01155124267373 ffand

These measurements can then be carried onto tier tomard by direct transfer, or onto a
template ruler which can then be used specifidaliyhat scale length application.

10



COMPOSITION OF TOP (JOINING, PLANING, AND GLUING)

The following process details the process of tigecmmposition. This is meant
both as an overview and as a reference for aniehstor builders working at a particular
station within a production line.

The first step is to lay the negative full pattdown on the top stock chosen for
the guitar. Spend an appropriate amount of tigeriing out the orientation, i.e. the
direction and combination that yields the best ingkesult. Be open to various angles
to see if convergent or parallel grain patternsiddae more pleasing. Use the book
matched faces for the top surface. If there are any knatpleasant figures,
discolorations, or undesirable characters, tryrtargge them so that they lie outside the
boundaries of the template or inside the sound. hdkese places will be cut away and
will not be seen in the glued top. Use the stdokaod as best as possible in these
regards in order to avoid wastefulness.

The stiffest part of the plank should acoustichkyset toward the center around
the bridge area. The most flexible parts shoulgduieoutside around the edges. This
will allow the body to be tighter towards the cerdad wider towards the outside.

Convergence of grain figure should point upwardamg the neck. Obvious
convergence denotes a joint, which is desirabsime but not in other points of taste.

With these considerations for the top composittba,following steps can be used in
assembly.

1. Arrange the full pattern negative on the top st@eld decide how much
convergence is desired. Mark thg  points anpiece.

Extend the@ marks over the edges.

Lay the two book matched pieces together so tleagtid grain reflects all the
way across. Mark the second board extending asdjna across from the
first piece.

4. Mark the second board, extending a square linesadrom the first piece.

wn

The following diagram explains how book matchingésomplished and how these two
faces are paired in order to produce tops and sidaguitar:

! The sides that originally sat closest togetheh@tree before the milling process.

11



Two planks are obtained by sawing. The faces that

lie closest together are “book matched.”

A mirror like reflection is produced on the
surface because the figures were at one time
almost touching each other.

—

B

N.B. the positions of
urls and waves

So, to mark the desired joint line on the top arkbstock, lay the book matched
planks together, align the end grain, and then raeuky.

_'
4—

[/l

/1 1]

i

The wood may have to be staggered
to achieve book matching.

5. Once the four marks are positioned onto the twogsef wood, take a

straight edge and connect the point.

JOINING THE TOP OR BACK

1. Clamp one side of the stock into the jig so thatehd marks lie exactly on
the weep of the router bit. Make a few test cotisd sure.

12



Clamp the other side to the adjacent side of theqithat the router will rest
on it, producing a true edge.

Route off the first side, going in the same di@ettas the tool bit. This is
done to prevent any splintering or cracking.

>

Align the second side from the adjacent side orstiee channel that the
router cut on the first cut. Clamp it down thepeat this step.
The two sides are now ready to be glued.

CLAMPING THE TOP OR BACK

A simple jig for clamping can be produced witltlgachord, 6 maple

cawls, and 3 hard wood wedges.

r‘l"—“*?./l"‘:;'h\ a:

g —
3 wraps of
yacht chord
- each
[ = ~—— ] ‘/ 6 waxed
N EDB maple cawls
A
L i 1

R Wedge is driven through the chord to increase
>_| downward and inward pressure.

|
Apply glue to the edges to be clamped.
Lay the two sides down on three of the cawls.
Lay the remaining three cawls on top of the togiseqabove the cawls
beneath)
Wrap moderately tightly, three rounds of “figure@fi each pair of cawils.
Slide the wedges underneath the chords and tigivenly.
Allow this jig to set for at least four hours
finish

NECK CONSTRUCTION

13



1. The neck is most commonly made from Honduras matogad the build up
block heel is bound in layers. To begin, to plafksx 3 x 29) are milled and
jointed on edges.

2. After making sure that the neck is true, draw apiae of 18°.

18°

3. Measure back ', inches from one end of the plank desired for thekne

Ki— 8" —p
e |

Scribe the 18° onto the neck \

4. Complete the lay out by squaring a line actbhedop and back faces. Check
to see if it is true with the template on the optgosdge. If the two lines match, proceed.

5. Carefully saw this line with a sharp back sdfxa band saw is necessary and
available, it can be used as well.

6. Clamping the short piece into a vice, planeaihe grin until it is perfectly
smooth and true. It is not imperative that thdasie is perfect, but it is good practice in
preparing for the other piece.

The long piece must be perfect and
inspected by a straight edge. In this case,
the straight edge is best used by holding it
up to the light, if any light gets through, it
needs improvement.

7. Check once again with the rake template to beisatdts proper angle.

8. Using 120 grit sand paper glued to a Formica bleakd the end grain until it
is uniformly dull. The wood is now ready to be gitogether.

9. This next joint is crucially important and must be performed smoothly to
ensure a complete bond. A schematic follows afténe next 12 steps.

14



10. Prepare a block of wax, four pong clamps, two ciamps, four cawls, a stop
block, a hold down clamp and a vice.

11.Fasten the short (peg head) piece into the vitbatat rest on the work
bench.

12.Wax underneath the joint area to prevent bondagjeetavork bench.

13. Apply glue to the end grain on the long piece (Decid smear evenly with a
poster board square.

14.Slap both pieces together and slide them backamtid $o the glue has total
contact. Separate the two to check.

15. Arrange the two pieces in the correct positiongakamped.

16.Place a stop block at the end of the neck piecevaie sure it is snug.

17.Put a clamp over the neck

18. With the waxed cawls, position the clamp areasi¢oautside edges of the
joint.

19. Start with one clamp in the middle of the forwanth} side, and place under
moderate pressure.

20.Put two clamps on the back joint side, alternasglglying pressure until it is
sufficiently tight.

21.Remove the single clamp and replace it with twoer(bke the back) and
apply pressure as before.

22.Make sure the hydraulic qualities of the glue did aiter the positions. If it
were clamped securely before hand, this would h&es impossible. Check
to be sure.

hold down

®clamp

Allow to dry overnight

15



FURTHER WORK TO THE NECK

The peg head must be planed down taimch. When the veneers are glued
onto the mahogany, it must not be too thick as¢éwent the machine heads
from moving. */gis a good finished thickness.

Secure the neck into a vise. Plane the top sutfatiethe proper thickness is
produced. Make sure the faces are parallel. Uskedines to keep the
process even. Check everything with a straigheedg

Sand with a block until surface is uniformly buffed

The neck top should now be planed to a taper. Meds inch from the
bottom at the 14 fret. Measuré/ginch from the peg head joint. Scribe a

line. \\
. 1]
scribe line 5!3 at peghead

3',:4||

fret
5.

iy \

Plane this off and check consistently with a strtaggge. This face mubke
true.

ROUTING THE CHANNEL FOR ADJUSTMENT ROD

The jig used to create this channel is simplyweng extended though a board
with an adjustable fence attached. The fencdaslad at one point allowed to pivot

where it is needed.

S

router

@n" hole

c-clamp

wing nut

Mark the @ on the entire neck surface. This el done in three places: the
heel, the nut, and the end of the peg head. Cotimese lines.

Adjust the fence on the router jig to buzz off eéx@nteron the neck.

Start off by making a test cut at half depth.t ikiright on target, adjust the
jig to full depth.

Using a*16” veining bit cut around/s” deep into the neck surface.

Rate out to around the second fret 2 inches framtlt line. This groovewill
be thecenter line @ ) from now on.

16



GLUING ON THE PEGHEAD VENEER

Peg head veneers can be made from the excesswirth&eneers (see page 32)

1.

2.

© N

Define the type of veneers to be used on the pad {reaple, black,
rosewood, maple brown, ebony, etc.).
Mark perpendicular (hereaftperp) lines at the nut from the fret board side.

"“N..\
ESSS

Wax the area forward from the nut line on the fihgard side.

a. Mask off the line on the peg head side to keep frn@x the peg head

surface.
Have two peg head gluing cawls ready and waxed. #&opony clamps and
glue are also needed.
Apply glue to the peg head and the surface of vetogeint them. Lay the
peg head flat on the neck stock and roll it out.
Apply glue to the top surface of the newly joinezheer and to the additional
veneer. Roll out the second piece.
Repeat step six with the top veneer.
Place waxed cawls on top and bottom of the peg.h@ddle clamping, allow
enough overhang on all sides to be trimmed later.
Tighten all four pony clamps evenly. Watch outdor hydraulic movement.
finish

CARVING THE PEGHEAD FIGURE

Unclamp all parts in the previous assemblies. W&igharp knife or chisel,
trim off the overhanging veneers flush to the nstdck.
Extend the pre-drawn lines up to the top surfatake a tri-square and scribe
a lineperpfrom the pre-drawn lines. These lines should meet
Clamp the tri-square down to the peg head allovliegsaw blade to remove
half of the line.
With a blitz saw or back saw, cut the veneers sgtathe fingerboarthce.

a. This cut is extremely crucial because the heel kexfwill be

measured in conjunction with this nut line.

To make sure that the veneers jpeep, check them with a plastic square and a

tri-square.
a. Ifthe cutis skew: % R

Take a flat mill file with square side edges.

Place masking tape on one side to prevent cuttiegieck.

6.

Lightly mill the veneers until they are true, sgeiaand smooth.

17



DESIGN OF THE PEGHEAD

Laying out the peg head is just as painstakingbagss as the body; the two must
echo each other. Many inlays and fancy decoratreroften applied to the peg head
itself. For this reason, the design should beeroptated for a considerable amount of
time with several alternatives (size, shape, prioparmachine head placement, logo

location, etc.) in mind. 1
27" 3

DIMENSIONS 1

&N
»

These measurements should be
used as guidelines to the final pattern.

1l

1. Start with a half pattern 1 1/
drawn from theG on poster board. 2
Experiment with shapes and find one that
pleases the body pattern.

2. Again, draw aG@ and 11[ :
make a full pattern with the half pattern, 2
flipped over on itself.

3. Carefully cut out the shape with an
X-ACTOknife. "

4. Scribe a@ on the entire J 1 % l
top of the neck stock.

Use the truss rod channel as a guide line.

5. From the veneerls on the peg head,
scribe gperpline “/4inch away to compensate for
the bone nut. nUt Spread

6. Lay out the fingerboard scale length template @enGh flush to thé/,inch away nut

line. Scribe the outside lines of the template.

Lay the peg head template on the head and “eyebatipproximate edges.

Place two strips of masking tape down at the apprated edges. Lay the full

pattern back down exactly on center, then slicadape with theX-ACTOknife,

following the template Perform this step very carefully.

9. Strip off the negative image of tape to revealdbeial peg head shape.

%u

© N

18
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CUTTING THE PEGHEAD

1. Along the neck, several fast cuts command will lz@lenin order to chisel away
unwanted wood.

/ fast cuts \
— I St

H

figure
head

| § 1 cut
vise ’ .
tabs 6

Make sure the fast cuts don’t go below the line

The sections labeledut should now be chiseled away almtisthe line.

If the sides of the peg head are straight, the woamdbe taken off with a plane. If

the sides are curved, they must be chiseled awbyays use a tri-square as a

reference.

4. Begin by removing the sides of the peg head. Cdowen until the masking tape
close to being in the way. Scrape the remainingoess off.

5. Vow the scallop must be chiseled off to the nutliThis is done easily with a

sharp tool.

w N

SAWING THE PEGHEAD

1. Setting the neck into a vise will help the peg hsi@y at a comfortable position.

2. In order to prevent the mahogany stock from spiingg a piece ot/4inch
plywood can be clamped onto the peg head. Theefigill be sawn together
with the plywood.

3. Observing the masking tape image, begin sawingrartiysaway from the

finished dimension. Use a coping saw (teeth sene@ard) with a medium

blade.

Be conscious of howerpthis cut is.

Beginning from the edges, cut inward towards theere

Clean up the figure with files, rasps, and scrapers

o gk
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DESIGNING THE HEEL BLOCK TEMPLATE

This guitar will have a one piece Spanish typd.h&ae sides will fit into the
neck via two kerfs cut into the heel. Firstly mpdate must be drawn before anything
more can be done.

On the neck stock: measuring from thgnch compensated nut line, scribe the
14" fret (or heel joint fret) across the neck stodkark this line down the edges as well.
This will be a reference point to all other measeats.

|. On a piece of poster board, mark a line abduziiches long. This will be
the extension downward of the™#et (body kerf line).
Il. At the top of the line, draw perpline and extend to four inches on either

side. Measure 33" to the right and place a dot. experiment
lIl. Measure downG  %,”and place a dot. S| until curve
IV. From the dot in Ill, measurgerpdown 3%46” i echoes the
and place a dot. 1 316 entire
V. Connect the dots of IV and V. design
VI. Extend VI out */ginches to the left ofg . Thi€Ts

the heel point. s
VII. Interjecting aesthetics, perceive the heel curveeye ﬁthfre
the size of the heel. At the point of contacthte heck, measure dowh
inch to represent the neck stock.
VIIl. From this point of contact, scribe a curve thatrets the heel point to the
neck. A radius of #/,¢” is desirable in most cases.
IX. Measure up/s” from the foot shelf dot (V).
X. From the topg , measure oveldinches. This is the ankle of the foot
shelf.
XI.  Scribe a curve from X to XI.
XII. Carefully cut out the entire template.  Finish step.

1 T
3 s
3/ X 1%" T
4
XTI
scribe curve
VI m" | I
scribe% 3 % J\VA 31%
X
3 Il
s

il
vr 1% "V connect



GLUING ON THE HEEL BLOCK

Find a piece of mahogany (4” x 3” x 7”) that magstthe color and figure of the
neck stock.

1.

2.

Plane down and surface the joining edge of thekbl@and the neck surface
to be joined. These two must be clean and tr@msoire a strong bond.
With the newly designed template, arrange the joosit ensure the best
possible figure out of the block. Roughly scribe butside lines. Place dots
where the 1% fret @ will be. Leave excess forward of theleeck
connection.

Place the block up against the neck matchihg Make two reference lines
on the neck for positioning.

Place the neck halfway into the vise, bottom sideThis will aid the
clamping process.

Apply glue to the block joint surface and line it to the reference lines
(made in step 3) on the neck.

Place a cawl on the fingerboard side with four polaynps. If necessary, re-
align the block if it has slipped.

Allow this to dry a minimum of five hours, but preferably over night.

CUTTING THE KERFS IN THE HEEL

Extend the 1% fret line down both sides of the block squaren® t
fingerboard surface.
From theG measure in betwéedrinch to¥ginch. This will be the depth of
cut for the blade. The blade®¥,00¢s thick, a little thinner than the gauge of
the sides.
The saw arbor is tilted 3° if the design callsifor
The saw is adjusted to cut in an exsgtiare relationship from the fence.
If the heel block extends past flush at the ndakuist be planed off until
flush; it must be square and true. (Redralll ftét line).
Lay the neck down on its side and adjust the depthe cut. Flip the neck
over to check if it is the same on the other side.
Place the neck snug up to the fence and align theng blade to cut to the
foot side of the line. Make the cut.
Flip the neck over repeat step 7. Make sure tloectwts exit the side at the
exactsame place, square to each other.

Finish step.
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V.

VI.

VII.

VIII.

IX.

XI.

DESIGNING THE HEEL CONTOUR TEMPLATE

On a piece of poster board, drafga  four indbeg.

At one end of the line, drawperpline that is the width of the fret board on
center.

Measure 3/g"down from this point and place a dot. This wid the

finished dimension for the heel block.

Decide on a measurement for the heel tip width.

Now that these two points have been establishedbesa sweep curve to
designate the heel contour.

Cut this half pattern out with an X-ACTO knife.

]l fret board width at 14™fret

neck
curve

«—+—be concious of the % neck curve and
make heel curves lie to the outside of it

[}
AVA TIT 3% body depth

scribe curve
1V heel tip

/|
G I

On a fresh piece of poster board, trace the h&lépa and flip it over to
create a full pattern.

On both sides of the heel curve, measure two Wgtsch outward from the
top line and heel points.

With the half pattern, connect these points toterearning lines.

The pattern must now be notched atGhe toaheeghickness as the wood
between the kerf cuts; thu%,” to */g”. The notch will end at the heel tip
line, and pass through the neck portion leavingamnoel to fit into the heel
block.

Poster shims are taped onto the template uniisishuggly into the kerf.

kurf
tab
notch scribe
1/4to ma;glng
3
s

N\
[ o




FORMING THE HEEL

1. Trace the side template onto the heel block.
2. Finish off the slanted bottom surface
a. Band saw the heel curve form from its side viewlow a 32""" for
finish.

3. Chisel away the excess wood behind the wide tdbetdeel block. Leave a
small amount for finishing.

4. Slide the heel contour template into the kerf cuthe template must lay
snuggly, flush to the slanted bottom surface.

5. Starting first with a large gouge, remove mosthef €xcess wood on both
sides. Stop at the first warning line.

6. Take out an assortment of razor sharp chisels eadige honing the wood

perfectly to the first line.

Chisel away the wood carefully until the secone lisached is reached.

Proceed to the final dimension only with confidencéhe previous steps.

Make it smooth, even, and precise.

9. The heel is now cut to its side and forward dimensi The heel must be
shaped into its contoured dimensiok heel template must therefore be
drawn at this point.

© N

I. Draw@ ancperpline designating the guitar body.
II. Measure the width of the tip at the joint.
lll. Measure the length of the tip, and punctuate adeghgto the® from the
heel width line.
I\V. Draw the curve connecting the heel width pointi® lheel length point.
V. Cut this out, this is the half pattern.
-

iy

[/ scribe curve

[ tip width _\
TG J TIT tip length _/ full pattern

VI. Make a full pattern template

10. Trace the heel tip template onto the top of thelpewiseled heel block using
the@ as a reference.

11.Take a straight edge and move it along the curtiéthe point is reached that
the most amount of wood will be removed. Mark¢benplimenting line on
the other side.
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12.Draw theG all the way down the band sawed
heel.
q:_ N
- 13. With these tangent lines drawn, continue the
A marks down the heel from points A and B.
~—— B 14.These marks should all meet at the bottom in

a fashion demonstrated in the following diagram:

15.The shaded areas are chiseled out
in one plane with a flat chisel.

16.Going back to the tip again, two

more lines are marked with a

straight edge to take off the
largest amount of wood.

[

G

17.These lines are likewise
line CD extended downward just like
. AB, and then they are
line AB  chiseled away.

18.The shape is now rough, but
plain to see. The sharp edges
are rasped, filed, and scraped
line off.

EF

19. For now, sand with 80 to 120 grit sandpaper uhgl t
heel is finished.
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CARVING THE FOOT neck ] 8°
1. The side view curve is band sawn out.
2. The sides of the internal heel block foot are bsena
at 8°. The top is the same width
as the stock and under cutting bel
3. The rough sawn shape is roundedQ;ArK_,

smoothed down with rasps files and scrapers watigfaction is achieved.

WCLCCEC et

K
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55
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55
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4. The foot is then sanded to 220 grit sandpaper amidhed with a hand wood
dowel stick.

5. The neck can be set aside or stored in a storagerlo Inlay can be placed
into the headstock.

BINDINGS AND PURFLINGS

There will be five binding strips and ten purflisggips used on the guitar. Four
are used for the back and butt, and two for eatdr @ding around the perimeter. For the
back binding, a strip of purfling is glued to battiges. Here is one method for gluing the
purflings to the binding:

1. Choose five consistently colored binding stripshglavith ten purflings. The
purflings should be the same configuration as #phead veneers, iwhite
brownwhite white blackwhite
Rubber cement two pieces of 80 grit sand papertigaws of the vise.

3. Adjust the vise so that it is taking off a littleoad from both edges of the
binding. Pull all of the strips through until thaye perfectly square and
identical in width.

Remove the sand paper and rub acetone on one Qisiip.

Apply a small bead of glue to an edge of one biggimip.

Take one purfling strip and tape its ends to timelibig strip.

Run fingers along the two strips pressing themttoaye Allow the glue to
become tacky.

n

No oA
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8. After approximately two minutes, squeeze the twipstfurther into the vise,
running it all the way down
9. Tiny glue beads can be seen when the two strips hagn pressed at the
optimal pressure.
10.Remove tape from the ends of the strips.
11. Apply a small bead of glue to the other side amea¢ steps 6 through 10.
The back inlay strip is now complete
a. All other inlay strips are done in the same fashiout will vary on the
sides that the purfling is attached.

SCRAPING THE BACK

1. Assuming that the back wood has been joined irsémee fashion as the top,
the wood can now be surfaced with a scraper.

2. Starting with the insidedge (choose the inside by comparing figure; thakb
matched side is outsifleScrape the entire surface until it is even laasino
high spots.

3. Flip over the piece and repeat to the outside. k\datsideon a corner just to
prevent mistakes.

4. The back is now ready to be routed in order toyititee binding strip that has
just been completed.

ROUTING THE CENTER STRIP

Using the same jig as used for the edge routiaddp and sides, two pieces of

masking tape are lay across the channel at the ends

1. Mark the center of the cut onto the masking tape.

2. Use a caliper to measure the width of the stripvide this length in half, the
measure outward from the center strip towardsittethat will be clamped
by the fence. Mark it cleanly with a pencil.

3. Clamp the back into the jig, then adjust th¢ bit depth of the cut to half the
thickness of the back.

4. Make atest cut, i.e. to the inside of the markethip Orient the other end at
about the same relationship that (he  has tontheking tapép The cut
will therefore be parallel.

5. Nudge the back little by little until the routerages half of the line away.
Adjust the other side of the same relationshipias 4.

6. Make a test cut on the other side, keeping the sige of the router base
touching the fence. If the bit grazes half the Jithen proceed to make the
channel.

7. To rout the other side, apply masking tape to thgeeeof the router base which
touches the fencentil the binding fits snuggly.
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GLUING DOWN THE BINDING STRIP

1. On the work board, lay down some enough wax papeover the center strip
surface.

2. Wipe the channel out with acetone, then apply aeraid amount of glue to
the groove.

3. Use fingers to press the inlay in, and then laytlzrosheet of wax paper on
top.

4. Place a maple cawl directly over the strip and gldne whole set up with
four cam clamps.

FORMING A ROSETTE

Rosettes for classical guitars are very completagets to design and construct
and they are generally easier to buy. On the aontrosettes for steel string guitars are
very easy to form. The first step is to choosepituper sequence of purflings.
Depending on the simplicity of the design, the tiesmust also echo the rest of the
guitar.

Purfling strips are sometimes fashioned with pmsces of wood (chevrons).
sandwiched by two outer sheaths of veneer. Thereoae, herringbone, and checkered
styles, each requiring a different method of begdin

veneers chevrons X-ACTO

knife

herringbone

rope

checkered

The purfling strips must be bent around a Plesigiecle. The diameter of the
Plexiglas is exactly/,of an inch larger than the actual rosette holé,(4. There is a
hole in its center which will take a bolt througiplgwood base.

Firstly, a pattern of purflings are chosen to bedu®r the rosette.

All chevroned strips must be soaked in scaldingewfdr fifteen minutes.

After fifteen minutes, the other single strips #mewn in.

Take out the chevroned purfling and carefully splitetween its chevrons and
veneers as in the above diagram.

Remove the other strips after two minutes.

Arrange the strips in any desired order

PwnhE

o o
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7. Now place two pieces of tape in‘aK” fashion on the bottom of the
Plexiglas disc.

8. Flip the disk over. Make the purflings flush a¢ thtarting end. Fasten the
end down to the circle vetightly. Bolt the disk down to the plywood jig.

9. Apply as much pressure as possible while movingraddhe circle. Hold the
purfling strips with the tape tabs as you move adthe disc.

10. At this point, hold the strips tight and chisel tfé excess so that the two
almost meet. Pull the last tab over the end.

11.Now take two more strips of tape and fasten doweretids so that it all stays
snug and circular. Unfasten the bottom tabs tegireany kinking.
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SURFACING THE TOP

On all book matched surfaces, the grain will pétoovling in opposite directions.

The top must be planed oppositely on both
sides, then scraped in the middle to achieve a

true surface. —_— —— ———
Since the qualities of soft wood make —
scraping difficult, the surface must be planed e
with a razor sharp plane if possible. —
-—_\-—_’:@ .
—-_.—o—"'_'_'_"‘-\-\_\_\_\_\_-:}-_-_ﬁ:
— —_
tﬁ“‘\ —

1. Determine the direction to plane by testing a corne

2. Planing the inside face first, clamp down one coara do one side. Rotate
and plane the other side as well.

3. Scrape the middle joint.

4. Run fingers across the wood to locate any highsspBepeat the process until
the surface is smooth and true.

5. Burnish the whole surface by scraping lightly oiemtil a uniform shine can
be seen.

6. Flip the top over and repeat this process on thette, book matched surface.

LAYING OUT THE SOUNDHOLE

1. Using the half pattern lay the scale length dowrcemter with the 12 fret at
the top.

2. Measure down to the Zfret and mark a point.

3. Extend/gof an inch past the 2fret. This will be the top margin of the
sound hole.

4. Since the sound hole is four inches in diametegsuee up from the top
margin point two inches for the radius. This ie ttenter point of the sound
hole.

5. Take the half pattern and put it up to the center df the top and mark the
point with an awl.
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ROUTING THE ROSETTE CHANNEL

Find the inside diameter of the rosettd,4 by using a trammel attachment
on the router base. Put the same Plexiglas cusked for the rosette) on the
pivot pin and slide it down until the router biutdhes it. Make sure that the
cutting surface is all the way

outward in itssweep:
Adjust the depth of
the cut to exactly half

the thickness of the 3}4 i
top. Y1s”s. 6 bit
Cutting the inside of
rosette line first, go
clockwise with the

first swipe. This will

prevent any trammel pivot pin
splintering on the

inside surface. Travel pIemgIass circle

with moderate speed in a consistent fashion. Goral again catching
anything that was missed.
Lay the inside strip around the first channel. $tré should be just the
proper curve to make it all the way around.
With the entire rosette and a very sharp pencitkradine at the top where
the finger board overhangs, using the rosettespmeer. The top under the
finger board is covered, so all test cuts are nadieat point.
Adjust the trammel to cut just before the line. &ound the outside counter
clockwise with moderate and consistent pressure.
Ideally, the rosette should not fit just yet. Gallg walk the trammel outward
making minute cuts until the rosette fits snuggly.
If there is any wood in between the inside andidatsuts, move the trammel
back and buzz off the excess.

a. Step 7 can still be finished if there is exceghémiddle.

GLUING IN THE ROSETTE

Prepare two cam clamps, wax paper, work boardaghtk 6 "rosette cawl.
Apply glue to all strips that are touching eacheoth

Sparingly apply glue into the channel.

Press the rosette in with the gap point at theefingard} . Push it in as best
as possible and scrape off excess glue with apsgteegee.

Lay down the wax paper and put the cawl on cedtezctly over the rosette.
Lightly clamp using the cam clamps.

Allow to dry for at least twelve hours before langl
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WINGS AND PEGHEAD VENEERS

Especially with large dreadnaught and jumbo gsjttirere is usually not enough
width of wood to complete the design. This is ingbossible to fix and can be done
quite invisibly. Save all the scraps from everytgiuthat is made. An advisable option is
to tape these scraps together and number therie ®hdém in an inventory for future use.
This will come in handy if a guitar comes back riegdody repair.

The top and back must be laid out first:

1. Roughly band saw the shape of the two half patterns
traced from the . While sawing the top, golaseto
the line as possible.

2. The excess is looked over at this point. Usingstirae
side for the wing, match the grain as much as ptessi
Since the wings are most important, these should be ¢
done first.

3. Next, find the nearest straight grain, and aloragit
close as possible with_a straight edge

4. Find a straight grain on the excess piece thatmatc
closely in color, figure, etc., and cut along itlwa
straight edge

5. Making sure that the same face is up on the wimgsK it before cutting it

out) match the wing to the rest. It should fit ggly, not allowing a bit of
light through. Adjust until it is correct.
Repeat the same process on the other side.
Glue them together the same way as the top.
Allow to dry for twelve hours
Trace the pattern on again and band saw the shape.
O Sand down until it is even with the entire thickaes
The joint should now be invisible

'—‘“390.\'.@

wedges

[
A =

\W\] cut out

grain _ glue :
and shave with wedges
off

*--.___—-P/m_/l

clamp edges to
'S keep from slipping
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PEGHEAD VENEER

1. If you have enough excess left over from the wiageers, a peg head veneer
can be made from the remaining materials. Thisbeadone before the other
peg head steps, as mentioned on page 16.

2. Cut out two rectangles (2 "x 7 ") if possible. bibok matching with these
materials is still in consideration, then havetile pieces so that they are
from alternate places on both sides.

3. Lay them both together face side inward and plaegdining edge until it is
true.

4. Apply glue and clamp ithis fashion

cam clamps
1M~
5 ﬂ Ilg
I
waxed L L]
clamps

-

pinch clamps

CLEANING THE ROSETTE AND THICKNESSING THE TOP

Scrape with the fibers, taking off the rosettehiM/the purfling is very high,
follow the curves. Mix up the strokes so that agtigular places are gouged out. Make
sure all of the glue is scraped off or there wdlrhilky spots after finish is applied.

THICKNESSING

This is the most critical of all the operations orthe instrument.

The acoustic performance of the wood depends oretagonships to thickness
on the top. The Catgut Acoustical Socfdtgs dealt with the research on designs and lay
outs. They mainly study about instruments in tiodirv family.

The key to the approach of guitar timbig deciding what the desired “sound”
should be. There are certain characteristics whioduce certain sounds. Thicknessing
affects the sound in a few different ways.

2 Visit http://www.catgutacoustical.org/ for morgarmation on this organization.

3 The distinctive quality given to a sound by it&dones, (c) 2000 Zane Publishing, Inc. and
Merriam-Webster, Incorporated. All rights reserved
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Plate thickness is dealt with by two qualities:

<+ \_/\
stiffnress —m———— 1

and masst [ | ¢

The formula used in the calculation of thickness is

desired frequency == \| =

For example, if the mass of a board were reducdthblythe stiffness would be
reduced by 8 (cubed).

Therefore:
stiffness = thickness?3

The stiffness is what makes the sound and beefsifiss out for tonal quality. It
is advisable to have a piece thicker than desoethieve stiffness than to have the exact
desired thickness with way too much flexibility. balance must occur in order to bring
these two factors into focus. A maximum thicknglssuld be directly under the bridge
with a three inch circumference, then taperingshgto the edges. The top should be
even thinner towards the butt and heel since tisar@re support.

For a steel guitar, here are

some guidelines: A 15“—*.110 "

125 finished

Starting off with a plane, remove the entire inssdeface until .015” above the
finished thickness. The thickest finished thicknss.140”. Scrape off .005” from the
entire surface. Now, scribe an area off from thdde point. Scrape from the line
towards the edges until .010” above the finishécktiess at the edges. Sand off .005”
more with 120 grit sand paper to finish. The rerirag .005”
will be taken off when finishing the top face.
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From this point on, the desired timbre will vargs$e figures. The numbers
provided are middle of the road figures.

- For ajazz guitar, the desired characteristicsaaieort sustain (thick) and a
mellow tone (thick). The thickness must in turnimereased by .010".

- For afolk guitar, the desired characteristicsaaleng sustain (stiff, thin) and a
crisp and pronounced (stiff) ringing tone (thimi. this case, select a moderately
stiff top with close grain and use the figures @ghmed.

- For a flamenco guitar, the desired characteristiesa short sustain (flexible) with
a very loud and crisp (thin) tone. In this casmase a spruce top with grain that
is not too tight, and then thin it out 20 thousdsdbelow diagramed.

These three examples give a good spectrum in vehiabre custom sound can be
derived.

MILLING BRACE STOCK

Rough sawn Sitka or German spruce can be bouditir8” boards. The
finished brace must be quarter sawn. Examine thavand choose a plank that has the
straightest parallel fibers.

good straight end grain
_\\ A/

¥ parallel, straight fiber

e c——

— = 7 7

Now, to find exactly what plane the fibers aretire plank must be split. Be
careful to take off only as much as necessary: kdepa minimum.

bad l

: Take a chisle and rap the plank a
few times toward one edge, then
pull off the strip.

You should now have the resemblance of a flatgpklang the grain. Take a
plane and surface the split face. Look along titegrain and determine the angle that
the fibres run. Tilt the band saw table to accomate that angle.
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The end result will be strips of spruce that hdngegdrain running full length from
end to end and top to bottom:

_——
Ea;—i%d “m
Adjust the band saw fence to a little more tfan. This will allow for cleaning

down to*/,inch. Run the plank through as many times as @epian be cut. Now the
brace stock is prepared.

FURTHER STUDY ABOUT BRACES

Once the brace stock has been sawn on quarterSbéns must again be split on
its horizontal plane. The brace after splittinguld be %™ high.

%u
%II Y D

length of brace

Once a crack has been made, allow some room intlvadbers converge. The
“straight grain” system is the strongest and agoalty, the soundest system. Factories
cannot generally afford to adhere to this systenars/ opportunities to improve the
guitar should be acted upon.

All of the braces will lie across the fiber of ttog or back. The cro$X” braces
are arranged 90° to each other. Once the secdhtiapbeen made, it must be planed
true on one edge. This edge minstat right angles to the sides. Clamp the plgséde
down into a vise; pull the stock over the planelumis true.

Next, the rough sawn sides must be cleaned phoalleoth sides. Use a bench
stop or a shooting board then lay the brace dowinsiave it clean. Check the edge
again for perpendicularity.

Theory

Here, the topic of stiffness and mass comes irdy gabain. Jazz guitars have heavier
braces toward the bridge to produce a mellow, shataining sound. The folk guitar
would be braced lighter to produce a sharper tdhthe top is planed too thin, brace it
heavy and vice versa.

Patterns have been experimented with for manysyéat the most popular is
drawn in the provided diagram. 9X” brace. ThéX” braces can be scalloped
somewhat to produce a radial relief. Be very edrebwever, because this is the most
tension ridden spot on the guitar. Make it thiclkebe safe.
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Lap Joint /

The cross sectional dimension must be .;,-.;.

tapered toward the top on all braces.
The ends are tapered from a high spot at its coptant,
to nothing at the edge.
Humidity is a very important factor in gluing dmetbraces. The two must be
equalized to the same percent, or warping will oc@igood range of humidity to shoot
for is 40% to 50%. For this reason, always hatiggrometer in the shop.

GLUING ON THE BRACES

\\Gross figures

inch height

at the edges
A
all others tapered

to nothing at edge

RN

\




First the cross “X” braces must be joined. Finel ploint of intersection, and cut notches
out of the top half way and bottom half way.

U M

Make sure this is a stiff mechanical fit. Lay t& brace out on the top, it should match
the original scheme. If it doesn’t, adjust it battthey go between the reference marks.

Go sticks are used to clamp the braces downt, pusdown 3/8” pieces of
Masonite, followed by protective poster board. Bpgue to the lap joint, put the “X”
braces together, apply more glue to the bottorh@fX” brace, and align it on the top
between the reference marks. Using 5 or 6 gospek brace, clamp the whole thing
down.

The upper bout brace must have a %" hole drilledenter almost to the bottom
edge: |

b

Line this up with the G ,

etween the refeeenaarks, apply glue and go stick it.

]
All other fan braces are squared on one 00" b and glued
into their respective positions. Use as mgoticks as you have. When those have set
up for 4 hours, the cross figure veneer is gluedrdwith a cawl on top. This veneer
butts up against the upper bout brace.

CLEANING UP AND SHAPING THE BRACES

All braces taper down to zero at the edges ofdpeexcept for the upper bout
brace, which tapers down to 1/8 of an inch. Ths€ibraces have a height of 34" at the
intersection. The upper bout is 5/8” at its platesnd fan braces have peaks v2".

Starting from the high spots of all the bracegetdown to their supposed end
height. Scalloped braces are first drawn with cpethe depth is defined. Finding the
center of the arc, a fast cut is made to the depthe scallop. Then, starting from the
beginning of the arc, the wood is chiseled awayl th¢ scallop is satisfactorily cut.
However, there are certain guidelines to follow wieying out the major cross brace
scallops.

1. Align scale template onto ttcE, 14" fret at the top. Mark the saddle position.

2. Move back to the butt 3/8 of an inch and draw pedpzular lines to the cross
braces.

3. Measure up 3/8” from saddle point and repeat gdergs to cross braces. These
two points will be the arc edges.

4. Find the midpoint of this section and measure dauMittle more than half way.
Make a fast cut.
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5. Chisel Arc.

FORMING THE CROSS SECTION

Using a block plane, chisels, and knives, thearniftip is carved on all of the
braces. No one ever looks at the inside of a guitless something is broken. But
sometimes, it is nice to know that if anyone looke a guitar you made, they will be
impressed: so do a good job.

Sand to 220 grit sandpaper, and then use 0000vgtekto burnish a shine.

BENDING THE SIDES, PART |

1. Start by gluing purfling to four bindings on osiele.
These will be bent along with the sides.

2. The wood has a definite inside, outside, heal arttldnd. For one, the wood is
book-matched so find the outsitbees: mark them so.

3. Now the heal and butt must be distinguished. Bz usually has an up sweep of
grain toward one end. The most angular, drama@ange in fiber should be at the
heel. Also, the fibers should point upwards athel joint.

—— Since the guitar’s heel cross

/_—“'/é heel section will be shallower than the

butt depth, the back will not be parallel

to the top. Thus, it will slant upwatdward the heel. Use this shape to define trex fib
inclination. Use the grains as subtly as possible.

4. Mark the butt, heel, upside, and outside.

5. Align the figure up on both boards and make a c®gplcross strokes to define the
book match.

6. Take a straight edge along the tifithe side, and mark a line parallel to the fber
Make sure that the butt height does not go legs4fi&*“ (the finished dimension is 4
%4"). Mark a line on its book matched pair.

7. Band saw the excess off.

8. Clamp both pieces onto the shooting board, andepdéiithe saw marks until true.
Check with a straight edge held up to the lightisTwill be the contact point to the
top.

9. Lay both pieces together at the point that has besmked for reference. Scribe a line
at the heel, perpendicular to the top line and Isavd both pieces. It is good to make
this as clean and true as possible.

10.Take a piece of string, and put one end at theﬁmlérn:cl:. heel point. Follow the
curves with the string until the bottom of the wassmet. Mark a line on the string.

butt
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11.Mark a line on the side where the waist would beasure the last excess, divide it
by 2 and tack that half measurement ontoeme: Take the string again, along the
top and find the waist point. Make sure that teellend is where you measure from.

12.To make this measurement more visible, take a méogasking tape and stick it
over the top edge at that point. Take a greaseilpand define the waist point, on
both faces of the wood.

CUTTING THE PATTERN FOR THE BENDING JIG

Using %2 inch A/C plywood, trace carefully the hzdttern onto one piece. For bending
jig assembly diagrams, visit page 75.

1. Spring factor is taken by measuring'igof an inch on both ends; deepen the waist
about the same.
2. Pivot the half pattern from the waist and scribesthnew lines on.

3. Locate the waist deep point, and draw a perp. frioma the G. Using this as center,
make &/, inch slot around ¥ inches deep. This is for the plunger foot.
4. Set up the drill press bed with a board that toddhe outside of the bit when it is

cranked down.
Cr—] e

|
clamp

5. Aluminum foil is rubber cemented onto each of thevwood pieces: shiny side
outwards
12 holes will be drilled with a %2 * bit to recei¥& inch steel rod.

Lay out the hole an inch away on either side ofwhest point, and the® points.
Equalize the rest, firgin the high points thebetweerthe high points.

Tack both patterns together (aluminum on the insael band saw the shapetbe
line.

10. Take the shape to the drill press and drill ouekdor the steel rod.

©CoN o

BENDING THE SIDES, PART II

1. Put the steel rod into the half patterns. Pustteup into the bending jig. Aluminum
is placed inside.

2. Adjust the plunge, waist form foot by loosening Hwdts that hold it together.
Tighten down the screw until the mid-rib is flusitmthe top surface of the form.
Push the other sleeves down with a screw drivet tlen tighten the foot again.

3. Assemble the jig by butting in the sheet metahtég down the screw and attach all
the springs.

4. Turn on the lights and allow to heat up for 8 mesut
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5. Align the binding strips (purfling pointing inwargdso that they are in proper
sequence and will be right when bent, to have thi#lipg on the correct side. Tape
two binding strips to the bottoside on both pieces. Tape at the ends and ataise
point. These will get bent along with the sides.

6. Spray generously the side to be bent on both aktifeces.

7. Slide the wood in between the sheet metal stryfeske sure the topdge is flush to
the metal edge.

8. Site inside, and line up the waist point, so th& on center.

9. Connect the yoke springs, and crank slowly downwentil the blocks have

bottomed out on the pattern

10. Pull the spring blocks down, and fasten the stieaps down as tight as possible.

11. Set the timer for 15 minutes.

12. Allow to cool for 10 minutes.

13.REPEAT with the other side.

14.When the sides are removed from the jig, they shbalsupported with the clamps at
both ends, and a weight at the waist.

INSTALLING THE BRIDGE PLATE

This can be made frofe* plywood and used as a stiffener and stop platéhfe
string balls. Measure back from thé"ffet to the saddle point, then meastitg" to the
saddle leading edge. Then measure an additiywilan inch to the rosewood leading
edge. Measure back from the scale point 1 % incliass will be the trailing edge of the
bridge plateThis is the width of the plywood plate (I"¥16") .
The length is determined from the liperp.from the edge to the cross braces.
1. After marking the lines where the plate will goy tae plywood stock over the braces
at the points.

2. Scribe underneath the plywood where the brace cam@sontact. This will be the
angles in which to fit snuggly into the bridge area

3. Connect the two points completing the trapezoidesig

4. Saw the angles and clean off the rough edges.

5. The plate should slide right up to the leading enaigeked on the braces; adjust it if
it's too long.

6. The back edge is curved in order to distributetthgue created the strings. Usually
the first web brace will intersect the bridge plate . o

A Y

thus making a shape like this—p> ;’D

P \::\ firstweb
*"¥~ brace
7. Taking a compass, the back curve can be drawn tiymguhe point onto th G
formed from the leading edge. Make a large armeoting the brace corneQ:, and
opposite side.
8. Apply glue and clamp with go-sticks.
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9. Itis good to go over the whole inside top closely,over any rough spots, and sand
down any uneven shapes. The bracing is donethftestep.

PREPARING THE NECK TO BE JOINED TO THE TOP

A.

1. The thickness of the top at the heel (with venmseadjusted to the router so

that the foot shelf can be cleaned off.

2. With the router-under-the-table jig, buzz away shelf to the kerf lines.
B.

1. Chisel the truss rod notch channel to accept tassilock.

'\2/4
1/2
=%

C.

1. Now, on the work board the top is laid onto a pcote barrier (full pattern)

and aligned to th C|‘,_, clamped with rosette clamp and two cam clamps.
(Bottom Bout)

2. Check to see how the neck fits up to the top, ctamsig the freshly made
shelf on the neck. The fingerboard surface shbaldbsolutely flush to the
top. Put a poster shim on the work board 3” down.

3. Apply glue to the shelf, and put it down in its peo place. There are two
holes drilled along th ¢ 1o accept’/;s rod segments. These can be used to
guide into the/16" truss rod channel. Put the neck onto these imedtlup to
the neck. Chec & on the top.There should be a mark at the Butt and
inside the rosette hole.

4. When the neck and top are positively lined up, gawown with3 cam
clamps, positioned at theeel tipandtwo oneither side of the foot.
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GLUING IN THE BACK CENTER WEB

This will be a piece of wood (rosewood or evenuwamwd) that has been cut from

the excess of the top or back. The stodkfs 1” wide, and the length is the distance
from the first brace to the butt block. Being aishinhibitor, it is sawn with its fibers

wn

running
side to side:
Thus, it is very brittle and should be handled cartully.

Mark & at both ends. Measure the width of the web, @itids by 2, and add this

with a mark to either side of tt &.

Place a piece of tape at these marks indicatingalsgion where the web will lay.
The web will start at the first brace. So, figord these specifications before any
further construction.

< plumb to upper bout To begin with, we must figure
( brace out where the first brace will
> be. Slide the web %4 over this
< plumb to the lowest line and mark it.

sound hole brace

/>eq ually spaced
/ between butt and

\::/ last brace

Glue the webbing down between tape guides and ataHe first brace.

Press down with fingers to squirt out any extragl&crape the glue over onto the
rosewood back with a poster squeegee.

Lay a maple cawl over wax paper into the web, daochp it down snuggly. Allow to
dry 1 ¥ hours.

With a sanding block, sand down the edges of tHeteg@roduce a gentle

curve. ) Buff with steel wool to produce a dull shine.
Now that you have a mark for the first brace, pldeeback up to the kerf marks;
check and see if the foot extends past the matknaths placed for the brace position.
If the foot is too long, carve it off with a shakpife until the mark can be seen. (The
measurement given for the template is vdoge, but varies from guitar to guitar).
The back is now ready for back braces.

FORMING THE BACK BRACES

The finished stock is ¥ x %" x brace length. 3@evill be split in the same

fashion as the top braces, making sure the qusaten wood is at its structural peak. It

is important that the facese parallel.

=
A,
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After the brace stock has been surfaced to itsgorthpckness and width, the sticks are
laid across the back at the chosen places (twosgagfere), and marked for positions and
length, e.gA, B, C, D,etc... Mark the center of all these sticks and axtde line

around. | Cut to length.

G

Stack all the braces up, lining up 1&s and place them into the sanding jig.
Adjust the fence to the right depth of cut in ortteput a complete curve on alicks.

Sand off the curve.

PREPARING THE WEB TO RECEIVE THE BRACE

1. Lay the braces over the back at their pre-markesitipas

2. Mark to either side of the brace over the web. No#known where the brace
will intersect.

With a very sharp chisel, cut away between thesdlitves, to the back.

The braces should be snug between these cuts.

This is the LAST chance to finish the ba8land it down to .320 and buff it with
4/0 steel wool.

Under the go stick board, align the back.

Place a back cawl under each position where a lbvdicee.

Put a sheet of Masonite over the cawils.

Apply glue to the braces and clamp down with goksti Let dry overnight.

o ks w

©oNo

CHECKING THE SIDES

Take the half pattern and put it along a bent.skllace the waist points together,
and check how good the curves coincide. If itdswithin a 1 % inch “spring” and the
side cannot be pulled to the original shape, tlessmust be adjusted with a bending
pipe. If youmustbend, start from the waist while checking frequewtth the half
pattern. Make sure the two top sides intendededative and placed downward to the
board. Do not manipulate this edge in any faskiane it is already perfectly straight.

Finding where the heel cut should be made on thedss.

Align waist positions with side to half patterndamark a line at the side where

® meetsit. Measure the amount from center tetoe of the kerf on the heel.
Transfer this measurement from the mark from ceoftére half pattern.
Take a tri-square and scribe this mark perpendic¢althe_topedge.
Band saw the lines from both sides and defuzz dige &ith sand paper.
Clean out the kerf with sand paper glued to pdsbard.
Clip off the top corner from the heel point of eauthe.
Work the side into the kerf to see how snugglytét f
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Adjust for a tight fit:

o ifitistoo loose, shim it with veneer

o ifitistoo tight, sand scrape it down to fit
Sand the outside of the side at the heel aboutrtelees out. Go all the way to
.220 grit sandpaper because this is a very diffjglalce to get to.

GLUING IN THE SIDES

Work the sides into the kerfs and rub wax on thed had
side at the joint to prevent any glue from sticking
Make two cawls that coincide with the heel curvey
Make surethat the top side is downward

o Apply glue to the inside of the end of the sideusiPit in quickly before

the end grain of the heel block prevents the giole fentering.

Make surethe side as far down as it will go: touching tbp.t
Clamp this joint with the two cawls.

GLUING IN THE BUTT BLOCK

1. Start by removing the clamps from the last openadifter the glue has set and
dried. Remove all of the dowel stock from the wbdard.

2. Begin at the heel and insert the dowels snuglynessgvely up to the top. Then,
with a cam clamp, fasten the side snug up to theetstick. Work all the way on
both sides until the butt area has been secured.

3. Atthe butt @ clamp the rosewood stock to the dowels on eglter and down
to the top. Naturally, the sides will overlapthere is too much overlap, clamp
its tail as well.

4. Findthe® atthe top and butt and extend this line. Sqoaes the whole side.
5. The two sides will be sawn together with a broatiblcoping saw. It is not
critical to be exactly straight since a butt stkii cover this cut. Still be careful!

MAKING THE HEEL BLOCK

When designing your patterns, you have made edtleeirved or flush bottom
bout. Aesthetically, the rounder curves are mergifiine and hand crafted in
appearance. The flat bottom is more common ofadiuilt guitars because of its
stability in mass production. Flat or round islisea personal decision.

If your bottom bout is flat, the heel block canddeed into place without any

more work.(You can skip to the next section, “Gluing in the teel Block”)

If your bottom bout is rounded, however, you must/e the heel block to

conform to the pattern.
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1. With the negativepattern, align the square butt block (finish plpd®/8* x
2 V4" x 45/16“) on G to the pattern and scribe the curve on the endseso
are in exact plane to each ot

2. Cut away the curve with a planer or sander.
3. Check block against the pattern for accuracy,
then glue the block into place.

GLUING IN THE HEEL BLOCK

After the sides have been cut at the butt joiatyéethe dowels and clamps in place. The
butt block is simply glued into place.

1. Preparefour metal slide clamps, two narrow cawls, and wamden cam clamps.

2. Do adry run first witt @ matching butt to top. Check to see if the sidesade

with the curve cut on the butt block.

Clamp the block dowio the top with a cam clamp.

Place the cawls on either side of the cut and clamside clamps on either side.

Come back with the second cam clamp and apply pre@ssure dowonto the top.

¢

akrw

cam
clamp

MAKING TENTALONES AND KERFED LINING

Mahogany strips are prepared with the table sagssed td/g“ x /16" x 2%
then onecorner is buzzed off with a ¥4* corner bread

For tentalones, this stock is cut in varying sizem ¥4+ to¥s".
For kerfing, the stock is taped together and salwost all the way through
leaving'/16“ or /35" (enough that the kerf can be flexed). These aetsrade at

3gintervals.
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tape on bottom

J

GLUING IN THE TENTALONES

A N e L A

“Tentalones” is simply Spanish for face down comdtion. Thus, the top and sides are
joined with these individual segmenitssteadof kerfing.

1.

With the dowel sticks still in place from the bbtock clamping, move all clamps
up to the heel and clamp the sides up to the dowigthscawls. This operation
should anchor the sides (perpendicular to thedod)hold them in place.

The sides should have good contact to the topcesdfyeat the area about to be
glued. If there is a gap, use a cam clamp to settr side down.

The tentalones are varying in size, so use thetmsrscheme:

they should be spaced
witha V6" to  3/5,'gap

Apply glue to the two faces that will touch the tmpd side on the wood tentalone.
Push the tentalone into the corner with equal pressown as to the side (45°).
Hold down for 13-15 seconds.

Work the way around from the heel on both sidesag$ clamping to the dowels,
and checking the gap between the top and side.
Now the sides are joined to the top, hopefully,ddrappily ever after marriage.

READING THE BACK INTO THE SIDES

With four % inch threaded rods, washers, and maitspend the back over the sides.

The back will be arched and bowed at the same tigiece the back braces have

put a side by side arch, the line will be automatiowever, in order to produce a curve
from heel to butt, it requires a small amount agaration.

1.
2.

3.
4.

Along the G ofthe back, place a straight maple cawl.

At the waist point, run a thin stick underneath Itlaek, protruding outward from
both ends.

Take a rubber band strap and fasten the mid togtiitet back
Now place®¢* worth of poster shims under the maple cawl ahtsides. This
will force the back downwardye* slope from the waist point.
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rubber band

side view
maple cawl D

- -— *3/46“ = .

top view

5. Assuming that the dowels have been removed frontetitaloned top and sides,
these threaded rods are arranged at peals of gz apd lower bouts.

6. Find the finished height for the butt by measutimg butt block height. The sides
will rise in excess over the butt block, so plagaexe of tape on the outside
designating the finished height.

7. The heel foot is the finished height also, measkeethe butt and tape the outside
on both sides of the heel.

8. When adjusting the hovering height of the threastedkwith the back
attached follow theseguidelines:

a. Equalize the hover height of the two thread starkshe lower bout

b. Measure the height from the finished butt linehe inside back

c. Adjust the upper bout threads to the exact distabcee the heel block as
the butt block.

d. With a good sharp pencil and compass, calibrateligtance from the top
to both heel and butt (i.e. it should be the sanTdle compass should
have a blunt stop on it to se as a guide undebdlok. This can easily be
fashioned with several winds of masking tape tonfarcylinder on the
point.

Carefullygo aroundthe top,hold the compass plumb to the board at all times,raack
a clean line all the way around. This line willthe reference point.
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e. With a strip of masking tape, go around under e &s closely as
possible. Even out any bumps or dgyseye.
9. With a ruler, check at 3 inch intervals on bothesid The height should be within
Y, of each other. Re-adjust if it is too far off.

CUTTING THE SIDES

. Set the coping saw blade at a 90° angle to thedram

. Gently, pulling with the teeth towards the handiearound/ginch away from the
tape.

. Once two inches have been cut, place a pinch ctantpe tail end of the excess to
keep it from breaking off.

. With a sharp block plane, remove the exdedse lineall the way around.

. Use a chisel to clean the line into the heel stheeplane cannot reach it.

GLUING IN THE KERFED LINING

. With choice piece, start the kerf from the hedh® waist on the passenger side.
Flex it to conform while dry.

. Find its plane by adjusting the lining higher imvigpots, keeping a straight line so
that the end will lie_at lea$iush to the side (the side is sloped upwards).

. Apply glue and re-clamp using “beefed up” clothesp

E.g. clothes pins with rubber bands around them.

. Align the second kerf so that its edge is fluskhifirst one, and continue to the butt
block.

. Repeat on the other side and allow setting ovetrigiossible.

CUTTING THE FOOT

. Scribe@ onto the foot toes (end)

. Take a back curve caul and sei®;  to that ofdbe The back cawl will rest
down on the sides. Then, trace, with a very spargil, the arc that the back caul
designates.

. Continue the mark around the foot in a straigte timthe points where the side joins
the neck.

. Plane the excess wood almusthe line.
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BEVELING THE LINING WHILE SURFACING THE FOOT

Since the back is not flat, neither will the sidesmplement to the back. The
lining, therefore, will be higher in relation togtside:
1. Plane the excess lining off untils to /s of an inch is left before the sides.
2. The kerf is now sanded off with a wide duplicatehe back cawl, that has had
100 grit sandpaper glued to its arc.
3. The lining and foot are sanded evenly in one opmratntil the rosewood side has
been touched all the way arourBle extremely careful to keep it even.

CARVING THE BACK BRACES

Jumping to the back again, this step is at its @rgpace; it is hard to carry one step all
the way through in guitar making, backto the back again!
1. The back braces are shaped very much the same axpthraces were, but with a
few exceptions:

SpeciTcations
T —— to nothing
Q —— 6:/4 o at the edge
AR AR

2. Dividing the brace into thirds, taper the outsidet®ns down to nothing at the
edge.

3. Lay a protective piece of poster board down onbthek beside the brace and
shape the cross-section with a block plane.

4. After the braces have been brought to a point wisighteasant to look at, sand
them down to 320 grit sandpaper and buff to a glags4/0 steel wool.

GLUING DOWN THE BACK

Assuming that the kerfed lining has been bevedad the braces have been
carved and buffed in the last step), the back v8 piepared to glue down.

1. The back is placed down onto the sides and cheekéd couple of fingers-
pressure all the way around. If the sanding wagwoperly, the joint will be
clean.

2. At the points where the braces meet the edge, pladece of paper to either side.
Press down on the back while pulling out the papkthere is any resistance to
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9.

the paper, it is a good fit. If the paper pull anaffected, the brace must be
carved back more.
a. Two factors must be mentioned and dealt with asiee
i. The web strip may need to be cleaned back fronbtitiein order
to fit down between the butt block and foot.
ii. The foot may need to be carved in order to linéhgpbraces
directly under the top brace.
. In either case, the first braceust touch the foot.

Securing the back down on centers, scribe a linb@lay around with a sharp
pencil. Band saw this to the line. Make suredegka tip point at the place where
the heel is.

With a small drill bit, drill a hole through the ddainto the heel tip. Make sure

the back is lined up properly. A brad will be dniv
into this hole to keep the back from sliding.
Have yacht chords on handcand remove the
rosette cawl For the next step, prepare glue and
poster board squeegees.

Apply a small bead of glue evenly around the oetgidges of the lining. Apply
more on the foot and butt block.

Smear the glue smoothly and evenly until the etitiiag surface is covered.
Working very quickly, put the back into positiondafasten the brad into the heel
tip.

The back is now roped down to the sides, beginatrige waist then proceeding
to the upper bout.

‘/ brad hole

10. Start at the waist again and rope the bottom bMake sure the entire perimeter

has ample rope contact.
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ROUTING THE BINDING AND PURLFING CHANNELS

7| binding

lining

After the back is placed onto the sides, the gistatructurally done except for

the finger board. Inlay and binding is now concatetd on as the next step toward the
finished product. Inlay is always a beautiful damohi to look at, but if it is fuddled then it
is almost better to have not done anything in st place.

Binding strips cover the end grain of the top Badk, and are considered

essential for the structure of the instrument. Wear purflings you have chosen must be
carefully contemplated before further progresstmamade.

Purfling and bindings have been bent along witlesi so perhaps the road to this

fuzzy task must begin here:

1.

2.

3.

Clean up any glue beads and carve away all excesd averhanging the sides.
Scrape and sand these areas well, in order toagiVean surface for the router.
The heel will not be accessible to the router dedefore, will need to be chiseled
by hand.
Thebinding channeis cut first (on the top and back), then therfling second
(top), mitering last (sides and back).
The router must be set first to the depth of ceeseary for the binding. Take a
block of wood and make test cuts into it, usingralé piece of binding as a
guide: %&% ..................................

= > cut the test piece with 45°

angles to check miter cuts.

Adjustthe router to come fairly close to flush or eveawiag a tiny bit of excess.

Another test block must be made to check the tapback miters.
It will look like this: _ P¥
N 7 45° =
B )
|

<

End top side

This test block can be slid up against the vetyou are making to check for the
correct angle.
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5. Now you are ready to proceed to buzzing off thelinig from the top. The router
will be set accordingly.

6. The router must be moved in the direction it waatsut (climbing the cut). As
explained earlier, if the butt is moved againstiis it will increase the possibility

of chipped fibers. 14" Bjt
chips

The only dlsadvantaﬁe:\
to this direction is

that it is harder toei\
control. So keep a firm hold |
on things andbe extremely
careful.

7. Clamp the guitar down to a work board via the nawo#t essential blocks.

8. Starting next to the heel, on the right side ofrieek, make a shallow cut all the
way around.

a. In most cases, this cut will be clock-wise, buhé router turns reversely,
a reverse pattern must be assumed.

9. Moving consistently and rather quickly (to avoidting), make a full depth cut
all the way around.

a. Check and see if this is satisfactorily done. Blsengle finger along the
cut to check for bumps and dents.

10. Flip the guitar onto face with the back facing upgga The process will remain
the same for cutting the binding channel...excepaftew things.

11.Since the binding is the same as that going omdjtiethere should not be any
further adjustment.

12. Start at theight sideat the heel again and proceed all the way aro@&l.
especially careful to hold the hand guide flushaithe guitar side. The back is
curved and bowed, making it very difficult compatedhe flat top.

13.Clean up the uneven spots by going over a few tlikeshe top.

14. Adjust the router to cut the back purfling shéfush it and go a little high. The
back purfling is identical to all other purflinga the back and sides. Test the
router first on a block of wood using the sampleckldescribed in Step #4.

15.Begin on the right side of the heel and proceedkeiltse until ¥ inch from center
purflings Skip the purflings and begin again ¥ inch ondtreer side; complete
to the heel.

16.Flip the guitar again and fasten it down tight wiitle face upward.

17.Choose which configuration of purfling adornmentiyeant for the top; get
enough strips to encompass #rgire top.

18. Adjust the router again to cut a shelf flush in aridtle high. On a test board,
place the purfling into its channel and line up liveding to the outside of it.
There should be no gap between the edge and tHagtbinding contact.

19.Proceed to cut the purfling channel, starting athtbel and going clockwise all
the way around. Go back a few times and cleamypreconsistencies.
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HAND WORK ON CHANNELS

Since the router cannot go into tight spots, aagcthe heel block-side joints, these

shelves must be finished with a sharp chisel. ti8tawith the top, the channels must be
continued from where the router stopped to ¥4 intt ihe neck.

1.

Purfling
Chanel

-

Take the half pattern and line it up to center.v®ld down until the edge
contacts where the purfling channel stops. Sdhbecontinuation of this line

until it is a ¥ inch inside the neck stock. Repmathe other side.

Make a stop cut at this first line, taking care twotut in too deeply. Use the
sharpest knife available, taking carekéep the cut at right anglés the top.
Repeating with the half pattern, draw the outsie iaside lines of the binding
until ¥4* into the neck.

Make stop cuts on the inside line, just as thelipgrstop cut. This cut however
can be deeper.

Continue the side dimension of the binding arounthé heel stock on both sides.
Make a stop cut here as well:
Chisel out the binding channel first.
Follow the outside until the fast cut has
been touched.

Chisel out the purfling shelf now,
following the fast cuts until it appears
that the B-P channels go continually
around.

1/4 inch

Binding

To miter the purfling strips on the bachip the guitar over with the back facing

upwards and secure it via the neck. Have the edterst block on hand during this
operation. As with the top, the half pattern mhesplaced along th§ . Here, the
binding channel has been cut all the way arounddtm bout, so the purfling shelf
must be traced parallel to the existing bindingeedyace this and then proceed:

1.

With a sharp knife, make fast cuts in the sameidasas the top. Chisel away the
wood to the purfling following th&aced line Leave the purfling untouched.
Repeabn the opposite side.
Now, the purfling must be beveled at a 45° an@lee best way to do this is with
a very sharp and flat bevel chisel. Polish thedide of the chisel so that a mirror
like image can be seen. The chisel can be postiiover the purfling with the
mirror face toward the finished edge.
With the chisel point touching the inside cornetha purfling, swivel the chisel
around until a 90° angle can be seen with

the polished surface. gg
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Gently press enough to cleanly cut the purflindea@ all uneven shelves
surrounding if the angle is gootRepeato the adjacent side.

The purfling must also be mitered at the heel tighee back. In order to do this,
the heel stock must be dug out to accept the B-P.

Repeat with scribingvith the half pattern ohoth B-P and side binding
perspectives.

The B-P must be concentric around the upper botlte§uitar, so a channel must
be chiseled from the heel tip to accept the B-P.

Trace the binding bottom line around the heel tip.

Make a fast cudlmost but not touching the line about % inch from tlaelb

stock. Chisel this excess awam

! 7

10. Continue to chisel away the channels all the wayrad to the other side.
11. Miter the purfling exactly the same way as the miters. Use the test block

extensively to check all angular joints.

INLAY CHANNEL FOR A BUTT PIECE

The butt strip on guitars has traditionally beemeglge shaped piece of wood that

was the so-called “key stone” of the guitar. Wieeth straight piece or wedge is put in is
your decision. The disadvantage to a wedge is sdielypbscure angle needed to
complement the purflings. So, in the choice, adaisthe extra work that would be
required.

1.

The guitar must be secured, standing upside-dowimetavork bench. Place a
foam pad between the head and the floor to prértect scratches. Keep the full
pattern against the surface in contact with thekvb@nch.

Take a straight edge and place it on the backipgrflExtend the edges if the
back to the butt by scribing under the straightesaigthose two points.

Find the ® on the top and extend that line to the butt edggehote its position.
Take two pieces of tape and stick it on about witeeeedges of the butt binding
will meet.

With the actual strip to be inlayed, lay it ovee fbrevious reference marks and
scribe a mark on the tape (from the edg&X)t this with a razor knife and peel
back the positive image.

Making sure to mark the strip, which way down artdoll way towards the top.
Lay the strip in-between theewly cuttape. It should fit snuggly.

Saw around/10of an inch from the tape about ¥ of the depthhef strip.

Chisel this out and proceed until almost to thetalkeep walls clean and square.
Check the channel with the strip. File the chamuagles with a small mill file
until a good force fit is achieved.
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GLUING ON THE BINDINGS

Now begins a tedious process that involpasence, spee@ndsure footedness

All of strips will be strapped down in the samehfias as the back was joined.

1. Block up the edges of the back with Masonite tosene the back from caving in.
Use at least 8 units all around the perimeter.
Center the body over the work board to ensure maxirooverage.
With a test block, check for any gaps in-betweenkimding, purfling, and body.
Wax the toparound its edges.
Without gluing, insert the B-P strips into the keg on both sides and snug them
into their channels to the butt with occasionatpgof tape.
1. The binding must be clipped to align waist position

abrown

6. Rope the upper bout, pushing snug the B-P fronméoé& and upper bout.
Rope the lower bout pushing the bindings into thatter positions.

8. Atthe & atthe butt, the purflingsust be pre-cut for future gluing.

~

/
*Stagger the Joints
Joints to hide CiL
Top

Splice the purfling like this: //

They will lay down on each other. Save cuttingtimelings untilStep #14.

9. Un-rope the upper bout and dilute the glue a little toiaye spreading and
drying time.

10. Quickly apply glue to all surfaces.

11.Make sure there is contact bothB-P’s.

12.Rope these down as before.

13. Untie the lower bout ancepeat When you do the butt purfling, make sure to lay
the under-cut piece first and the complement on top

If you cut these a little longer than =
necessary, you will ensure a clean fit. [ —

<
Be sure that glue is applied evenly enough to ensia concentric bond.

14. Cut the binding joint last with a blitz saw.
15. Allow to set for 5 hours, then invert to the to@PB. Repeat the procedure as
done with the back.
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BUTT STRIP

1. Take the center butt strip you have set aside ahd point onto its top. \J o
2. Set it into the channel that is cut and scrib@dst into the top P-P_wher 45
the purflings miter off. Simply slide the strip back and forth until a enit
can be seen.
3. Chisel this away so that the butt strip can bersekeanly.
4. Now with the bottom cut, a little more calculationst take place: with the butt strip
in position, closely eyeball the point in which tinéer will take place. Mark this off
onto the strip and cut the tip off.
5. Lay the strip back down, scribe and cut the lagttpmut with a chisel. The miters
should line up to a perfect 90° angle.
6. Apply glue and force the strip in for its final tafiation.
MAKING THE ADJUSTMENT ROD
This rod can be built at a low cost from materfalsnd easily from local sources.
3/8 1] 1]
3/4 . 32 internal threaded
QO | I <316 Holes E=2 No. 10 Allen nut
O T e—oA—— to-fit 1/8 inch
1]
3/16 Steel Rod key

1. Thread the end of the rod around 4 from the end.

2. Cut out the top wood on the guitar so that the m@wisible. Measurethe
distance from the block notch to the tip of the gndove.

3. Mill down a brass block to the dimensior¥ x /" x 3,“ and bore out one hole
half way through and another one all the way thihoug

4. Test the block in the notch to see if it fits; aljit if it is too large.

5. Insert the threaded end through the hole boredigmout. Place the Allen nut
onto this thread to 2 turns.

6. Extend the measuremenbm Step #2onto the rod from the brass block and mark
with a grease pencil.

7. Heat up the rod at that point with a propane tanctil cherry red. Bend it

backwards onto itself.

Flatten the bent section with a hammer so thatlitfivinto its groove.

Mark the depth of the hole in the brass block etst@utside by inserting a small

object and matching it on the outside. Insertttineaded end again and fasten

with 2 turns of the Allen nut. Mark the cut offgston of the bent rod.

10. Cut off the rod at its mark and clean off any burrs

© ®
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11.Re-install the brass block and wrap fiber-threaldmyeinforced tape around the
two rods.

FINGERBOARDS

Now we are finally reaching a marked completiepstf the guitar. By no
means are we abofihished but the wood work and major construction is castgd
with the fingerboard. The proper type of matesiahll be chosen first. There are three
main types of materials to make fingerboards ouEbbny, Brazilian or Indian
Rosewood, or a man made resin cast phenolic.

In order of:
Cost Workability | Stability |Wear Resistance | ConsenssiDesired
Ebony Rosewood Phenolic Phenolic Ebony
Rosewood Phenolic Rosewoad Ebony Rosewood
Phenolic Ebony Ebony Rosewood Phenolic

You can see that there are many factors involvigd tve choice in fingerboard
material. Ebony is very changeable, brittle, andradictable even after installation.
Rosewood is softer and wears quickly, but it islgagrked and inexpensive. Phenolic
is artificial but on electric guitars, a fast actibeats out being unnatural. Electric guitars
are already more modern and less traditional.

STEPS TO CONSTRUCTION

1. Arrange the spring of the fingerboard cup side dwanl.

2. Surface the bottom face with a large sanding blosgply moderate downward
pressure to flatten any spring. Sand until alktsp@ve been covered.

3. True up one edge of the fingerboard and squartheffiut end. These two edges
mustbe as close to true as possible.

4. Place a piece of masking tape along the true edipes will be marked for
sawing. Lay out fret positions with a super hadrdrp pencil.

5. Saw the slots with a radial arm saw equipped wigawged saw blade. All
measurements calculated for Gurian fret wire: Phern28/Wood .25. The dome
must be calculated (usualli, - */16 ) and added to the tang depth and a little

more to be safe for the depth of the cut. |<— Fret Width—>|

The dome specs will be given later. Y
6. Fret wire: Made of German nickel-silver Fret

of varying proportions. /\ Height
7. After sawing, take the tape off and .. il

measure th & by figuring the mid point T

at the nut and measuring the sasistance

from the true edge at the opposite end. gripper——» < > Tang Depth

. |

Tang | | Width T




8. Place the scale template up to the fingerboardaatidipate where the outside
edges and th® over the top.

9. Line up the template again to G:and scribe two lines to the outside of the
template. Place a straight edge onto these limésat with a razor knife.
10. Strip off the outside tape and band saw almodteddpe.
11.Plane down the rough edges until the tape is talickéace between two maple
cawls and sand until square and true.
12.Dome the finger board:
I. The fret slots have been cut and therefore willegoithe extent in which
the fingerboard can be curved.
II. Figure the tang depth plus a little from the bottoithe fret slot; mark
that spot. Repeat this mark on the other end ppdste side.
lll. Place a strip of tape against these two marks @mdides. These will be

C guide lines to go by when you shape the dome.

| 1 | 1 | | NN N N N N S N N 11
K
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IV. The contour cut on the top is commonly a 12" Radi@gstematically
plane away the curve by checking continuously withial gauge. When

the curvefeelsandis close to what

you want. Shift to a scraper and m
smooth out any uneven parts. Finish R
with sanding blocks from 120 — 320 \ A’lx

grit sandpaper. \(
13.Lay out the inlay dots:
I. Decide which size dot will be place in the fingeaixh

Il. Along the @ and

hither from in &

relation to thecl:., e - el |e () o
mark points to be

inlayed. Mark the 15 12 9 7 5 3

points with a sharp prick punch or scratch awl.

[Il. Drill a pilot hole first all the way through. Thusill allow excess glue to
squirt out.

IV. Drill out the holes for the dots on the drill pregdake sure to use an extra
sharp drill bit and set the depth of cut’a’ of the thickness of the dot.
This will allow a small amount to protrude and laaded off.

V. Mix up a batch of 5 minute epoxy with some lampckléRosewood dust
if using rosewood) and carefully place the dots position quickly.

VI. Turn the fingerboard on its side and plot out thsifons for side dots.

VII Set up a fence on the driéps and bore out the positions. Repeat with
the epoxy and allow to. set

VIl Sand inlays until flush through 600 grit paper
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PRODUCE THE ROSETTE CURVE
I. Find the bone nut stock thdt be used and lay this flush to the peg head
veneer.

II. Slide the fingerboard flush up to the nut ahoing the ®.

lll. Mark the bottom side of the fingerboard wittslaort pencil by reaching
through and under the rosette hole.

IV. Band saw this to arounds¢” of the line, then take the rest off with a 3”
drum sander in the drill press.

|

INSTALLING THE FRETWIRE

1. Make a contoured rock maple cawl by placing a blmodr the fingerboard and
scribing the curve with the “flat” of the pencilihg on the fingerboard. Cut out
the cawl with a chisel.

w

—

2. Tape this cawl into the moving jaw of the vise &k a flat piece of wood into
the other jaw.

3. Work with a 10 inch piece of wire at a time. L& twire across the slot and
hammer the ends in to snug it. Clip off the rerdaimwith end nippers.

4. Slide the fingerboard in between the wooden bl@ic compress the wire into
place with moderate pressure.

5. Repeat until all frets are in place.

SURFACING THE FRET ENDS

1. Clamping the board in between to maple cawls, aliowch to protrude.
2. Clip off all fret wire as close as possible to tret board.
3. File the remaining stubs flush to the board wittatmill file. Repeat to the other
side.
4. Now the corners are rounded off until an attractsmade” is produced.
Move the fildackandforth until the desired angle is achieved.
Be careful not to file angf the wood away. Come back with a sanding beoo# make

both edges smooth.
R R R
Y,

5 \
R R

RSN
R R R RRERERE

=
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GLUINBOWN THE FRETBOARD

. Clean the neck surface and make sure it doesn& aay wax or filmy substance
on it. Install the truss rod and check if it puates. Make adjustments if it does.

. Place the nut to the veneer and place the fingeditoahe nut at th & scribe a

line to either side of the nut. Chisel a chunkvobd away almost to these lines.

Make the chunks large enough for a clamp to fit iht These will be used to

ensure the fingerboard a correct position whilklsting centered.

. Place a piece of tape on either side of the finmgndb at the rosette to aid in visual

centering while gluing. Mark the direction of theain on the tape so that the

fibers won't be pulled up when removing the tape.

. Stuff a paper towel into the rosette hole.

a. Preparethe following materials: glue bottle, cam clampony clamps,
2 small c-clamps, a wooden block, and some squeegee

. Tape the wooden block inside the guitar under itihgefboard.

. Apply glue and smooth out; flush the fingerboardaghe nut.

. Tighten the cam clamp at the nut and place a neplé along the top of the

fingerboard.

. Clamp the fingerboard at its ends, then in between.

. Place small clamps at the corners of the concawedrfingerboard tips.

SHAPING THE NECK

Now begins one of my favorite parts, fhrede of luthiers: the grace of the neck.

Many style and shapes are employed in neck desiglagor factories have trademark

neck shapes:

Ridged vounde Square

Martin Gibson Guild - Classic
Play on a few guitars and contemplate their ndelps. Decide which shape you

like. A template can be drawn if you wish to stgeur carving procedure. A good
craftsman who is familiar with this could easilyn\eawith out any planning. Since a
specific shape is desired, plan it out and seedioge you come. To make a template
and apply it, use the following procedure:

1. Make the template

. Marka® ona piece of poster board.
II. Draw a line perpendicular to this line and desigrthts as the neck width at
the fingerboard joint, the nut, and the forwardlhee

. On theq'_, mark a point up to the neck thickness.
IV. Constrain this to a rectangle and ponder the Fateém curve.
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V. Cut out the half pattern and draw a complete curve.

VI. Along the cl:., protrude a 45° angle which bisects tangent tatimee(A).
Repeat its mirror image onto the other side. Ehi®e angle can be drawn
on the adjacent curve

What is being done is the design of féices. These particular points on
the drawing can be plotted out onto the neckkséoa connected with
lines. These will be used when cutting off theat(heavy excess wood).

VII. From the 45° line, take a straight edge and arrér@ethe remaining areas
of the excess while remaining tangent to the cirdlbus lineC andB
would be drawn.
VIIl. Declare measurements fioil, 11, IV, andVI and write them onto the
pattern.
2. Transcribe the template to the neck.

-Draw a® onto the rectangular neck stock from heel to rqodg head joint.

3. Measure the distance bfoutward from the® at the given width points at the
heel and nut.

4. Plot out these points (all 4) upward from the mahogany f{imgierboard)
measurdl. Connectwith a dark pencil.

5. These lines can be used to reference and all wotitetoutside can be taken off
with a spoke shave.

6. Now the remaining facet lines can be drawn in irefato the edges of the first
45° angle cut.

7. Thus the neck is brought to a rough shape. Thairéeng unevenness can be
scraped off and sanded smooth with 80 — 320 gpépaJdust for fun, check and
see how close you came to the template.

FORMING THE NECK - PEG HEAD JOINT

Now that the neck is true all the way to the hted,peg head joint is to be
carved. Most factories employ a “mush” method wetée joint is just smoothed out
without any detail. Here, as a guitar luthier, y@ve the chance to rise above the factory
standard.
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1.

2.

First, the point where the two planes meet musirba/n.

At this line, the breaking point of the two plavad meet.
With a chip carving knife, cut the fusion of theatwlanes away to a consistent
curve.
It is obvious that the resulting curves are of proesequence. Not having any
“real” patterns to try for, the imagination is léft do the stylizing. Take time to
scrape and sand after the completed surface saatry.

THE HEEL CAP

The heel cap is traditionally made from the sama¢enmal as the fingerboard.

This piece of decoration adds the crux of beauth¢anstrument. This must be done
with equal or better precision as the rest of thiéag, or it will be a distraction.

1.

2.

3.

8.
9.

Flatten the existing heel tip flush down to the papfling. The plane angle of the
tip must follow the angle of the back.

The binding must be chiseled and filed down

to a flat surface in order to meet flush with tleehcap.

Find a piece of ebony left over from the fingentab@f applicable). This should
be large enough to be excessive from the heettiplate.

Cut up a bunch of purfling pieces (matching thé oesthe guitar) that is enough
to cover the entire surface of the heel

block.

Cut out two sheets of wax paper.
Apply glue to the purflings and align

them on top of the wax paper.

Clamp the block down to the purfling with a piedevax paper in between clamp
and block.

Scrape glue off the bottom of the purfling

Lay the block up to the heel and check its flusbrieghe binding. Trace the
shape of the tip with the block in position.

10. Carve almost to that line. Leave'a;’ lip or sooverthe line.
11.Glue and clamp the heel block into position.
12. Carefully carve the block until it follows the remimg stock of the heel.
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13. Scrape and sand until the form is satisfactoryff But until using 320 grit
sandpaper.

FINISH SANDING

The Rosewood surfaces are brought to a satisfafitash with a scraper. The
top and neck are sanded until using 220 grit sgretp&heckanddouble-checland
triple-checkthe surface; the smoother the surface: the mamakic the finish will turn
out. Be carefulwith the top; if it is sanded too thin, it will ddnultiple problems to the
instrument.

MASKING AND FINAL PREPARATION

The top plane of the fingerboard must be tapedrgao gaps. Any finish on
the playing surface is undesirable. When tapisg,the finger nail to crease in the
corners especially on the outside where lacquesseap in.

A foam block must be inserted to fill the rosdttde from the back to the top with
a little extra for snugness. Next, a piece of @obbard is cut a little larger than the
holes’ diameter. This piece is placed in betwdenfbam and the top to prevent any
leakage.

Once again, go over the entire instrumentseach outany blemishes that
might be visible. When the finish is applied, biehes show through even more, so look
closelyfor scratches, discolorations, dents, or mutatidfis anything found.

Now you are ready for the most important taskllottlee finish. There are no
special steps that require a Nobel-prize winneut tBere is a vast amount of steps to
complete the process. It will take about a week tjocomplete the guitar.

BRACE YOURSELF...

FINISH

The finish is most important in determining thadabqualities of the instrument.
The finish should be bright and light to achievexmmaum stiffness with minimum mass.
I. Types of finish.

a. shellac excellent

b. lacquer (nitrocellulose) excellent

c. varnish poor

d epoxy, poly, acrylic  all very poor (kills sound)
II.  Thinners

a. denatured alcohol
b. mineral spirits
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c. turpentine

lll. Cutting agents
a. Triple-E-powder
b. rotten stone
C. pumice stone

The _hardethe finish is, the faster it sands and polishEse more completely the
finish dries, the sooner the next application camtade. Time is a key factor in the
finish process. Simply, the more time allowed lestw coats, the finer the quality in
gloss (as well as tone).

The finest finish known at this point is nitroegtise lacquer. This material
seems to have more advantageous factors than laaryroaiterial. Shellac comes into a
close tie with lacquer because it can be wdedg withlacquer.

Purchase the finest materials for the finish afryiastrument. Sherwin-Williams
and Behlen Brothers both have a special line adtied compoundefdr musical
instruments. Buy the appropriate thinners andesealesigned to be use with your
choice in lacquer.

Since nitrogenous compounds asgremelyexplosive (nitroglycerin), take
special care to design and build a spark pspoéy booth, complete with filters and fire-
proof walling. This point can not be over-stressed.

Use a dependable, water-free compressor, dripua@seand clean hoses. Don't
be thrifty-minded and buy cheap equipment; theepoican efficient system greatly
outweighs the potentially poor results. Look imaeny resources as possible, including
classified ads for equipment. Discuss with thées@lhy is getting rid of the equipment.
If he is just interested in getting some extra nypiyeumaybe getting a great deal.
Remember, older equipment is generally of higher quality and candpaired at a
modest price.

When buying a spray gun, look first at Binks oMbeiss products. In most
cases, these two will prove the highest of qual®et one that ibght as well asturdy
(heavy duty). Also, buy a gun that is adaptabliedth siphon and pressure feed. If you
turn out a large scale line of instruments, a presgun is nice to have.

The quality of your equipment is the true limittkee quality and worth of your
instrument. Choose them carefully, take your tiareg ask a lot of questions.

WASH COAT AND FILLER

1. Spray method: Spray off the entire guitar with air to remove alust or debris; have
it clean.
a. Hold the instrument half way down the neck. Spheypeg head face, sides,
and back with sweeping movements until it appeaet.” The end grain as a
rule must take markediyorecompared to the rest. Spray the end grain twice
every so often.
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b. Spray the sides now in sweeping strokes that laav@/erwetlook.
Systematically begin and finish at the heel, malgage to put a little more
into the heel joint.

c. Spray the top first with the grain, making surde@ve a consistent amount
across. The next time, spray it at a right angleéake a more consistent
application than before.

d. Spray the backsthe top, first with grain then coat with right dagattern.

e. Now the peg head should be dry enough to hang.e ldavire hook on hand
that fits through the upper most pair of machinke$.0o

Hang it like this:

On either end of the hook, don’t let it touch
the finished surface.

f. Spray the neck from the heel to the nut until ther@n even coat all the way
up and down.

2. The wash coat is usually done with a sanding sealehellac-based material. The
consistency is thin so it can be absorbed intpthes.

3. Allow this wash coat to dry for around 3 hoursshould feel very hard and brittle
when touched.

4. Now the porous woods are filled. This is doneeteel out the entire surface, saving
hours and many layers of wet coats.

Filling procedure: Have a quart of Sherwin-Williams filler AS5T4 aiMhgenta, Black,
and Brown tempera powder paints.
Examine the wood to be filled; is it brownish, desh, blackish, or purplish?

Brown Rosewood: 1 part Brown + 1 part Black
Brown Mahogany: 1 part Brown + ¥ part Black
Red Rosewood: 1 part Magenta + % part Black
Purple Rosewood: 1 part Magenta + 1 part Black

Mix up the pigments with the blondish cream-cotbfiler until a color slightly
darkerthan the wood is obtained. Thin out the entire with Naptha until a thick
tomato soup texture is obtained. Mix up anothéclbéor the mahogany neck.

Now, mask off the top and neck by taping the gdit the corner/top line and at
the heel/side line. Absoluteho filler can touch théop, rosewoodiller to mahogany or
a stain will result.

With a foam brush, dab on the filler thickly aribbe it to become semi-dry.

Then go over it with a clean rag in circular mosatross the grain. Rub the filler down
in and repeat. Do the neck in the same fashiorrepeht.
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SEALER COAT

Go over the guitar with a fresh piece of cheesthcind make sure that all of the
pigment is off of the top surfaces. Allow filley dry for 12 hours after application.
Blow off all of the dust that has accumulated. &pwn one or more coats of sanding
sealer in the same fashion described before.

Between coats
Sand lightlywith 320 grit silicone sandpaper to remove anyp$pior debris that has
settled onto the wet surface. Blow off again thuguly.

Wet coats

Apply 4-6 double coats of lacquer, allowing 3-4 to(depending on temperature and
humidity) between coats. Buff out pips betweensodlternate patterns and apply
more to end grain and joints.

Top coats
Spray on a single coat (thicker) and allow 10 hdarmdry. Buff 320 — 500 — 600,
grits sandpaper (in succession) and then repeaw A48 hours before polishing.

CARVING THE BRIDGE

Since 48 hours are ledpennow, the bridge is designed and carved. Bridges a
made of rosewood or ebony, the latter prone tolprod because of its nature. Find
the piece of wood you want for the bridge. Whiésidning, aim to provide a wide
gluing area. This will lead to less problems atige separation and distribute the
tone more effectively.

The finished height is simply the gap

produced between top and straight edge

placed on the

fret board.

Keeping these guidelines

in mind, start with a

and draw out a half pattern. Then

produce a full pattern. Save both positive

and negative Create a true-flat surface

on the bottom of the bridge stock. Use a

sanding block with 120 grit sandpaper.

1. Orient negative pattern to the top of the blaakfinished) so that the figure can be
bestsuited to the shape.

2. Mark &,
3. Trace shape with positive pattern aligned tder
4. Band saw the shape to the line.
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5. Lay out the saddle channel with a sharp pencil.
6. On the drill press, bore out the channel asmascpossible, leavirgie* + on the
bottom.
7. With the saddle stock on hand, chisel awayedities and check with stock until a
snug fit is produced.
8. Set aside until the fingerboard is de-masked.
9. After polishing, and the fret board is cleay, & straight edge over the entire fret
board and measure the gap between the topdged This is the finished height.
10.Steel string action i, at the 12 fret.
a. Seasonal fluctuatioff;s Cedar/1s Spruce.
b. Nut string height i¥s.
c. These figures have importance to the actughthef the bone piece. As a
rule, the finished height is what the straight edgtates.
11. Plane the bridge to its finished height.
12. Mark the positions of the strings onto the bsaddle. Mark these down onto the
bridge and out to the positions of the holes.
13. Drill out the holes t¥/s6.

LEVELING AND POLISHING THE FINISH

1. Scuff with 320 grit sandpaper to remove any scratuticles.

2. With a felt block, lightlylevel the lacquer until all of the pits and pips gone. Stay
away from the edges because it is very easy thrgoigh. Going through is the
worst thing that can happen and must be remeditdami air brush. Level the entire
instrument until smooth, held at low-angle light.

3. The work is more than half done with the 320 guitdpaper, now repeat with 500
grit sandpaper. Less time is taken to level & skage. Now cover thentire
instrument.

4. Repeat with 600 grit silicone wet-paper. The watgres as a lubricant as well as an
abrasive. This should be a semi-gloss when wified o

Polishing

Starting with diluted coarse of McGuire Polishitgmpound and a square of
cheese cloth: 6” x 6”. Fold the cheese cloth salittwo times and apply a liberal
amount of polish to the surface, using circulariord. Cover the entire instrument using
the gloss as a check point; the duller spots newe @attention.

Wash off any residue of the coarse polish andggdc¢o the medium polish.
Repeat in the same fashion until satisfactory toiesl
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PREPARING THE TOP TO RECEIVE THE BRIDGE

1. Mark the leading edge of the High E string ontottheby placing the scale length
down at the nut and scribing the saddle point encimter.

2. Tack on in additiorf/s* to %55 for string stretch compensation, and thg* for the
leading edge of the bridge must be taken into agco8cribe the difference of these
two measurements forward (to nut) from the actoaleslength.

3. Lining the plastic square up to the joint-line,@éapsecurely down to the top.

4. Snug the bridge up to the plastic square, Iinira;cl:,.J of the bridge up to th@ of
the top. Site along the neck at a low angle teure that bridge is truly on center.
5. Holding the bridge down snuggly, drill out the {5’ holes through the top.
6. Place the aluminum bridge clamp into place by shulgglting with wing nuts on the
inside.

This will hold the
bridge stock firmly into
place exactly where it
will permanently
remain.

7. With anX-ACTGknife, carefully trace the outside of the bridgec& through the
finish.

8. Super-sharpen a chisel then put a burr on theiflat by applying pressure to the
beveled side onto a metal surface (scraper). Witlisnake a superb finish scraper.

9. Scrape the finish off the top inside of the scribeds. Make sure all of the lacquer is
removed.

10. Apply a film of glue covering the bottom of the dhge stock.

11.Set into place and re-bolt the clamp in the sarakida, but put as much pressure as
possible on the bolts.

12. Tightly clamp the wings of the bridge down with t@eep throated clamps. Use the
Klemmsia cam clamps if possible.

13.Remove all excess glue with poster-board squeegees.

14. Allow to set for 12 hours or over night if possible

SHAPING THE NUT

1. Surface the bone (or other) until it fits snuggiybeetween the peg head veneer and
fingerboard.

Cut to length by sliding one end flush and markimg other side.

Scribe the fret height by rubbing the scraper agjdhre bone while reading the
bottom edge against the frets.

wn
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4. Scribe a line, say/s>to0 Yes"
higher than the fret line; this is the
string height.

5. File down the nut until it is a little
higher than the string height.

6. Place two or three pieces of tape
onto the bottom side of a mill file, leaving 3 imshof file exposed.

7. Put the nut into place and file it down with thpaaguarding the frets, while
automatically raising it the necessary amount.

8. Measure in/g of an inch from each end, then mark the stringtjpws using a simple
6 position divider:

Define the C|‘,_, then tick
of two sets of 6 points
each; connect the lines.

Slide the nut back until the two “E’s” line up. dinscribe the remaining 4 spaces.

9. Continue these lines around to the top of the tmgksand prepare to file then string
slots with needle files.
A special set of nut files can be bought from StéaNgacDonald that will carve
perfect channels for the strings.

10.The nut must be filed so that each string will kegh half of its diameter
submerged.

11. Slopethe channel downwards from the leading edge tegmtestrings from buzzing.

INTONATION AND COMPENSATION OF THE SADDLE

Since the strings are different in gauges anddasstheir harmonic lengths will
be different. In order for the guitar to haverseftuned sound, the harmonic nodes of all
stringsshouldandmustline up on the same partials. Therefore, theddet?" note
(octave) should be the same as the harmonic pluak#dht partial. The larger the gauge,
the lower the frequency the string will vibrateledally, thelower the frequencythe
longer the compensatiaghould be.

There is one exception to this statement: theeBqisd string from the bottom) is
tuned a % step lower in relation to the formemngsituned in fourthds, A, D, G). This
will alter the compensation rate on the saddle samaé The saddle should like this:
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PREPARING TO CARVE THE SADDLE

1. In order to make the saddle adjustable, drill @pitivo holes indicated above by (*)
in between the E-A and B-E notches. These wilidpped according to the thread
specs of the set screw that will go in its plabtich study has been done on the
location of transition posts. Research showstti@best positions are shown above.
The saddle stock is formed now with a slight cisgehat the low-E side is high,
arcing down towards the high-E:

2. Place the saddle with screws into place and styqmthe guitar with identical strings
of future preference. Tune up to near pitch.

Cut a two inch segment of string from the end ef@istring.

Starting with the high E-string, place the striegment undrneath. Play the
harmonic 12 fret and depressed L #ret. Move the string back and forth until the
two are balanced.

hw

The high E-string ridge point should be close ®lgading edge of the saddle stock.

If it is not close to the leading edge, you mayéhprvoblems.

5. Mark two distinct lines to either side of the segitneith a sharp pencil. This is the
ridge point. This mark should go all the way te th

6. Check for harmonic balance, buzzing of saddleetsfror uneven alignment of
strings. If the harmonic balance is sharp or fladjcate it by marking again on the
ridge. If the string buzzes at the saddle, thgeaiglopes are not steep enough:
indicate with a mark on the problem area. If ttiengs buzz on the frets, the saddle
must be elevated.

7. Remove the saddle again and file to the new congpemspoints if necessary.
Steeperthe slopes on buzz areas.

8. If elevating the saddle doesn’t cure the fret bogzthe frets must be dressed.

DRESSING THE FRETS

1. Remove the nut.

2. Have a combination stone and straight edge handy.

3. Lay the straight edge along the fingerboard andrdehe the high spots. The
straight edge will rock on top of these.

4. With coarse grit downward, dress off the high spwisl frets on either side become
scratched.

5. Constantly clean the stone with Naptha.

6. Check with a straight edge again until all hightspore reduced.
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7. Invert the stone to fine grit downward and dressdhtire fingerboard. Stop when all
frets have been touched.

8. Check with a straight edge one more time to be.sure

9. Buff the scratches down with crocus cloth, beingfid to be consistent.

10.Clean away all debris armbnservativelyil with lemon oil or paraffin oil.

LAST BUT NOT LEAST

Re install the nut with a dot or two of glue

Restring to pitch with the saddle adjusted to tledgured action.
Play each string and listen once again for buzz.

Play each string at each fret and check for buzz.

Adjust saddle or redress the fingerboard if anyzing persists.
Tighten the truss rod until taught (Y4 turn pasgéntight).

ogkrwnE

If all systems area gg you can now take your custom-built steel string gtar home
in its new case andjet downwith some tunes.
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TOOL INVENTORY

abrasive straight edge
straight edge

12" ruler

8 jiffy spring clamps

4 Jorgensen slide clamps
7 cam (Klemmsia) clamps
vise with a stand

2 scrapers

2 - 2" c-clamps

swiveling jaw pad
compass

etched triangle

protractor

awl

screw drivers

shock proof tri-square
chisels: 17, %", ¥&", ¥a", Y
gouges: L, M, S

fret saw

band saw

scalpel

oil can

bench stone

slip stones

honing guide tape dispenser
gluing wedges maple straights
back cawls

masonite board

bench hook

finger planes
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block plane

shooting plane
sanding blocks

half round file

mill file

small mill file

needle files
burnisher

bench brush

file card

maul

glue bottle

rubber cement

work board

bending pipe

torch and stand
shooting board

end nippers

bench clamp

4 threaded rods w/ washers and nuts
2 rosette cawls

2 peg head cawls
plexiglass rosette former
sand paper: 80, 100, 120, 220, 320, 600
poster board

razor blades

steel wool

Naptha

acetone

foam pad and blocks
router with trammel



JIGS AND GIZMOES
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ROSETTE FORMER
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SIDE BENDING MACHINE
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2 SETS OF:
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BRACE CURVE SANDING JIG
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ROUTER READER
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