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Introduction

 First, let me say a little about this project.  Most of my work is as a violin maker, but I do like to 
make a guitar or two every year (I started out in my teens to be a guitar maker, but was soon sidetracked by 
the fi ddle…..) What I like about these kinds of projects is that they offer more room for the artistic imagina-
tion to roam. The violin, with its classical elegance and perfection commands a more inviolable respect just 
as it is -- that’s its challenge and its beauty. But here I am looking for a chance for a wider exploration in 
design and aesthetics – not necessarily the outer limits of traditional style, but to stretch my own sense of 
discipline, craftsmanship and taste into new (for me) areas. 

 The instrument I will document here is to be a round (oval) hole archtop. Round hole archops are 
relatively rare. The f–hole design became dominant rather quickly in the history of the archtop guitar -- 
probably because it was superior in power and projection, which were the primarily considerations in the 
early days of it’s development. This was just before electronic amplifi cation came into common use, but 
today, that’s not necessarily the most important criterion. Because it is a relativly little explored design,I like 
to think that it may be time to look at it again with some different expectations. For me at any rate, it should 
be a fascinating exploration into some uncharted territory……

Overall Design

 The fi rst step is to determine the 
basic outward design of the guitar. We’ve 
decided (my client and I) to use a 16 
inch wide body -- certainly not large as 
archtops go -- we’re looking for some-
thing with complexity and balance rather 
than power and projection. After play-
ing around with my “standard” archtop 
design, I’ve come up with an outline that 
will be the starting point for this guitar. 
It’s  a little smaller than my f-hole model, 
and I changed the position of the waist in 
relation to the bouts in a way that I think 
will complement the oval hole design. In 
this fi rst picture, you can see the initial 
rough sketch, along with the resulting 
template and mold ….



Materials

 In terms of aesthetics, we decided that for this guitar, the wood itself was to be the main fea-
ture. The basic design and decorative details were to be kept fairly minimal, but we wanted to fi nd 
some highly fi gured and visually interesting wood. After some hunting around the web, we fi nally 
settled on a set of highly fi gured quilted big leaf maple from LMI for the back and sides, and some 
fi ne bear claw spruce from Mario DaCosta for the soundboard. For the decorative details on the fi n-
gerboard, peghead and fi ttings, we got some beautiful Arizona ironwood burl from Robert Bradley.

Rib Assembly

 The construction starts with 
the rib assembly. The rib material is 
roughly sized – they will be 3 inches 
wide and about 2 millimetres thick. 
I will scrape them a little thinner in 
the area of the cutaway to make it a 
bit easier to bend without cracking 
– but I have to be careful and use 
some judgement. Leaving them a 
little thicker will give me a bit more 
material for smoothing out any ir-
regularities that come from bending 
this highly fi gured wood – thinner, 
and they will bend easier, but leave 
little room for correction. 



 The bending is done free-
hand on a simple electric bending 
iron – no other bending forms or 
aids but the eye and hand. I keep the 
wood dry, using moisture sparingly 
only if I think it needs a bit in the 
tighter curved areas.

 I have chosen mahogany 
for the blocks and linings. Kerfed 
linings are prepared on the tablesaw, 
and the blocks must be hand coun-
toured to fi t the curve of the mold. 
Here is the completed rib assembly 
on my workbench.

Preparing the Plates

 The top and back plates must now be prepareed for carving. The large spruce billet must be re-
sawn to yield the two halves that will make up the 16 inch wide top. For this, I will use my old bandsaw, 
which once belonged to Alexander Graham Bell, pioneer of the telephone….



 Next, the edges are joined and glued together. For clamping, I use a rubber band, cut from an 
old inner tube in a long spiral. Here, both the top and back plates are joined. Between the two halves of 
the back is a strip of ebony bordered by fi ne veneer lines. When fi nished, this back strip will tie into the 
ebony bindings of the guitar body.

Then the bottom surfaces must be planed fl at, ready for sawing the outline.



Carving the Back

After cutting the outline, I start with the gouges to rough out the arching of the back.

I have to be careful because this slab sawn quilted grain really likes to chip out, so after 
an initial quick removal of excess wood, I switch to the carving planes. Note the toothed 
blade that makes working with this fi gured wood a little safer. 



Arching and recurve

 I will make the height of the arch of the back just under 1 inch. After the initial roughing in, I set the 
long arch, looking for a smooth fl ow of line and gentle recurve at the ends. I won’t be using a template for 
these arches – there is no prototype for this guitar, so I will be using my judgement, hand, and eye to deter-
mine it’s shape. To fair the main (convex) curve of the arch, I use a fl exible steel ruler as a spline to check for 
irregularities in the line … a fair curve will follow the shape of the bent ruler when the ends are held down to 
the wood. The curve will reverse at the ends, turning from convex to concave. This is an important feature in 
the carving of a well arched plate. A single curve, rising right from the edge in an even arc can be quite stiff 
and strong;  given an “S”  shape, it acquires much more fl exibility and freedom of movement. What is needed 
is a good balance of stiffness and fl exibility for the response one is looking for. In this picture I have drilled a 
series of guide holes to mark the low point of the arch a little way in from the stiff outer edge and lining. 

 The outside perimeter of the 
plate will stay at about 6 millime-
tres in thickness to provide a nice 
raised edge. For now, the low point 
in the channel will be about 3.5 
millimetres – the edges and recurve 
area will not be fi nalized until the 
guitar goes together. 

 One of the best tools for 
located any irregularities in the 
curves of the arching is the hand 
and fi ngers. Often you can feel 
slight differences that go unnoticed 
by the eye.



 The tranverse or cross 
arching is shaped after the 
long arch is established. The 
curves must blend and fl ow 
naturally – there’s no substi-
tute for the sculptor’s eye. 
When the planes are done 
their work and the fl ow of the 
lines seems correct, the scrap-
ers will fi nish the work. 

Hollowing and graduating

 When I’m satisfi ed with the overall shape of the arch, it’s time to hollow out the inside. First, a se-
ries of guide holes is drilled using a depth stop on the drill press. These are just to help the initial roughing 
out, and should leave plenty of thickness for fi nal graduating. I’ll leave about 8 mm in the center, tapering 
to about 4 mm at the low point of the arch, near the edge. As in carving the outsideof the arch, I progress 
from the gouges to the carving planes and end up with the scrapers. In this picture, you can see the inside 
of the back pepperred with guide holes. I’ll  sometimes use the mallet on the gouge during the during the 
roughing stage; the long handled gouge is for the arms – it lets you get a lot of power behind it for quick 
removal of material.



 The fi nal thickness of the back will depend on the material, design, arching, and tonal consider-
ations.  All these factors are balanced in an intuitive manner. This wood is new to me, and so is the de-
sign. There’s nothing to tell me what is too thick or too thin but my own judgement, based on my experi-
ence and objectives. This slab sawn big leaf maple seems softer and more fl exible than the eastern maple 
I am used to, so I leave my graduations a bit heavier than I might otherwise. I stop when the center is 6.5 
mm and the edges are 3.5 mm. It needs to be thick enough for stability and coherence of tone, yet thin 
enough to be easy and responsive. There is a lot of guesswork involved – but it should be educated and 
experienced guesswork. Once the instrument is together, I will revisit these graduations one more time 
with the scraper. I prefer to work the instrument as a whole as much as possible, rather than fi nalizing it 
as parts out of context.

The soundboard 

 Arguably, the top or soundboard is the most signifi cant acoustical component in the guitar, though 
it is important to realize that all the parts work together as a whole, and no single part can really be un-
derstood apart from the rest. But it is important to try to understand how the top functions and what this 
might suggest in the shaping of it. This guitar will be different from the more common f-hole archtop, 
and the structural design of the top will necessarily refl ect that difference. The top needs to withstand the 
downward pressure of the strings across the bridge as well as the compression force that the strings exert 
lengthwise. On a standard f-hole model, a good deal of the strength comes from the long unbroken arch 
that runs from the neck to the tail block. The round hole breaks that arch, so it’s strength must be made 
up elsewhere. This fact can be used to some advantage, as well, in that the main vibrating area under the 
bridge and between the lower bouts is thereby given a greater degree of freedom. In the light of this, there 
are several design features of the soundboard that must be considered….. First,  the X brace that will sup-
port the bridge will be relied on to carry the load from the bridge (and the longitudinal compression) off 
to the sides of the soundhole for support in the upper bouts. The upper arms of the X will be left a little 
sturdier for this job, while the lower arms can be trimmed a little smaller, since in the central area there 
are no f-holes to break the transverse (side to side) arch that supports the bridge.

 Secondly, I will keep a 
somewhat lower break angle 
over the bridge (around 170 
degrees ... see picture below) 
to lessen the downward load 
on the bridge. This will be 
determined by the pitch or 
angle of the neck and of the 
soundboard’s upper ramp that 
the fi ngerboard will lie on.  And 
third, while the arch in the area 
of the lower bouts will be more 
deeply recurved to enhance 
fl exibility and response, the 
narrow waist will have a much 
fuller and stronger arch to give 
extra support in the area just 
below the soundhole, where it 
will be most needed.



The Soundhole

 When I am satis-
fi ed with the arching of 
the top, the next step is 
to lay out the soundhole. 
In this picture, you can 
see the template made 
from a scrap of plastic 
that provides the compass 
points for cutting the oval 
hole. A small router could 
do the job of cutting the 
channel equally, but this 
hand powered compass 
cutter does a fi ne job with 
more safety, and with less 
noise and mess.

 After the groove is cut out, I set in the outer rings fi rst – a thicker ebony band 
bent and glued between a couple of thin black and white purfl ing veneers. Beacause 
of the arch of the top, these bands must be contoured along the bottom edge to con-
form to the shape of the soundboard without distortion. After the outer rings are 
glued in place, the inner band of ironwood burl is fi t. Afterwards, it will all need to be 
scraped fl ush and the surface cleaned up.



 Once the inlay around the soundhole is fi nished, it’s time to graduate the top from the 
inside. This proceeds in the same manner as the back, but keeping in mind the different role that 
the top plays. The back is under tension – the blocks are trying to rotate and pull the back apart … 
to fl atten the arch; but the top is under compression: the ends are trying to squeeze together, while 
the force on the bridge is pressing downwards into the arch. On a standard archtop, the lengthwise 
compression of the arch tends to force the arch up against the bridge to counteract the downward 
force of the strings on the bridge …. In the case of this oval hole guitar I will have to rely more on 
the strength of the transverse arch, the bracing and the graduations to balance these compressive 
forces. At the same time, though, I want the main vibrating area below the soundhole to be as light 
and responsive as can be while providing the necessary strength. I will try to leave the wood a lit-
tle thicker in the area of the waist to provide good support to the arching just below the soundhole 
(the area above the soundhole is already well reinforced against distortion by the fi ngerboard, neck 
block and the cutaway of the body) … and I will leave a bit of a central “ beam”  to help maintain 
the shape of the arch as it presses against the tail block. But for the rest of the soundboard, my 
concern is more with lightness, fl exibility and response.  So keeping these guidelines in mind, I 
carve out the inside of the top – feeling it for fl exibility, listening to it’s response, using my best 
guess as to what the optimal thickness should be. There is a nice strength to this wood and a good 
solid tight tap tone. I want to leave a little thickness for fi nishing after the guitar comes together so 
I stop when it’s just over 5 mm down the center and about 3 mm in the fl anks.



 Next, the bracing…..  I’ll use a simple X-brace here – It will provide maximum strength and support 
where it is most needed: below the soundhole and in front of the bridge. The early archtops generally used 
straight (longitudinal) braces – one under each side of the bridge. These provide a lot of rigidity against the 
direction of the pull of the strings and provided a bright powerful tone. The X brace, while providing good 
support in front of the bridge, allows a little more fl exibility in the longitudinal direction, and more so as the 
legs of the X spread wider. This will tend to soften and mellow the tone, and probably with a little loss of the 
power that the early traditional archtops were known for. But this is what I am looking for in this guitar – a 
gentler and more complex tone. 

 The layout of the 
braces must take into 
consideration the position 
of the bridge, structural 
requirements, and tonal 
expectations. I scribe fi t 
them in a time consuming 
process of checking and 
shaving again and again 
until they conform to the 
contours of the inner arch 
of the soundboard. I fi t, 
glue, and clamp them one 
at a time. 

 I proceed by cut-
ting the brace material 
from a split billet to en-
sure good straight grain 
of stiff light spruce.



 When ready, they are then trimmed to shape; again, keeping in mind the balance of strength and 
sensitivity. I leave them about 16 mm in height where they cross – the upper ends are about 5 mm where 
they will join the linings, and the lower ends taper off to nothing.

 This is all the bracing I will give this guitar -- I am aiming for simplicity and effi ciency. Hope-
fully the arching and the graduations will work together with this simple bracing system to provide the  
required strength and response.

Assembly 

 Now that the 
plates are fi nished, it’s 
time to assemble the 
body. I give one more 
check of the plates – test 
for evenness of fl ex, feel 
for any irregularities of 
thicknessing, listen for a 
tight clear tap tone.



 I check the rib assem-
bly linings for a fl at plane glu-
ing surface, then glue the back 
in place, mindful of proper 
centre alignment. When dry, 
give the inside a brief going 
over to clean up any remain-
ing glue and make sure of a 
smooth transition between the 
inside arching and the linings. 
I’ll put my label in now, then 
glue the top place after mak-
ing a couple of small pockets 
in the lining to accept the up-
per ends of the X-brace.

 Then, the entire body is gone over to even up the edges, and prepare for the bindings by a light 
scraping and sanding of the sides to remove any slight irregularities in the curves of the outline. Any 
discrepencies are easily noticed with a light caress of the hand around the body and should be corrected 
now.

Bindings 

 Next come the bindings. In this case I will use ebony bindings, in keeping with the overall aesthet-
ic scheme of the guitar. These will be tied in with the ebony back strip, and will echo the bindings of the 
peghead and the ebony that will be used for the bridge, tailpiece and fi nger-rest. 

 After I am sure of the 
smooth curves of the outline 
of the body. I cut the binding 
ledge with a small router. The 
binding strips are fi rst glued 
up as a block with sheets of 
black and white veneer that 
will become the purfl ing lines 
around the sides. Two similar 
strips will be wrapped inside 
the binding when it is glued 
on to form the purfl ing lines 
around the top and back.



 I cut the individual binding strips from the block at a bit of an angle, so the lower edge of the bind-
ing is set at a slight angle, which seems to help in ensuring a good tight fi t to the bottom of the binding 
ledge. The bindings are just over 2 mm thick – I like the look of a good heavy binding, but it does make it 
harder to bend -- this is pushing the limit for bending the brittle ebony around the tight curves of the cut-
away. 

 After cleaning 
out the binding ledge, I 
glue the bindings  -- one 
at a time – wrapping 
them with my long rub-
ber band.

 I then trim the bindings fl ush, and with my small planes and scrapers smooth and blend in the 
recurve and edgework.



Here are the fi nished bindings, along with the tailstrip and back strip, showing their mitered corners:

Peghead and fi ttings

 Before shaping and fi tting the neck, I’ll take some time to work on the peghead and fi ttings. Here 
is where I will use the Arizona ironwood burl for its decorative properties. The ironwood will be featured 
on the peghead, and as inlay in the fi ngerboard, tailpiece, bridge and fi ngerrest, as well as the soundhole 
decoration described previously. I fi rst slice up the ironwood blocks and look for the most interesting 
grain features:



 In the following pictures, you can see the underside of the tailpiece showing how the strings are to 
be secured in place – a piece of aluminum is bent and cut into shape with one end fi tted with “teeth”  that 
will hold the balls of the strings, and the other end drilled to hold the tailwire that will secure the tailpiece 
to the endpin of the guitar. You can also see here the face plate of the peghead being bound with ebony, and 
the ironwood inlays being fi tted into the sides of the bridge.

And in this next picture, you can see the almost fi nished parts:



Neck and Fingerboard

 Now we’re ready to fi t the neck. I will use some light straight grained mahogany – a good choice 
for it’s stiffness, weight and stability. This neck will be reinforced with a couple of bars of carbon fi bre for 
added stiffness as well as an adjustable truss that will be accessed through the soundhole. 

The channel for the neck reinforcement is cut and the face plate is glued on to the peghead. Then 
the dovetail on the end of the neck is cut to fi t the mortise in the neck block of the guitar. This is carefully 
shaped and slowly fi tted into place, mindful of the proper alignment and neck angle. When fi nished, a few 
drops of hot hide glue are suffi cient to keep the neck locked in place.



 Ebony bindings are glued to 
the edges of the fi ngerboard – these 
will cover the fret ends and provide 
a smoother feel to the neck, but will 
be all but invisible. The fi ngerboard 
is then glued in place and the surface 
is fi nished off with a slight radius 
for comfortable fi ngering. The frets 
are cut to size and given a bit of 
curvature to fi t the fi ngerboard and 
to make fi tting them easier. The ends 
are relieved to hang over the bind-
ings, and then they are tapped into 
place, ends trimmed and the surface 
dressed. Afterwards, the fi nal con-
tours of the neck are shaped, con-
stantly feeling it and checking for 
smooth regularity and comfortable 
handling.

Finalizing

 Now the guitar is ready to take for a test run. I always like to string it up before giving it the fi nal 
touches and cleanup before varnishing. This is the time to check it all over and make any changes that 
might seem necessary. A set of Waverly tuners is installed in the peghead, and after notching the nut and 
bridge, the guitar is strung up. 



 I let it settle in for a few days -– 
playing it and taking in my fi rst impres-
sions, and tweaking the action a bit. It 
has a nice warm liquid tone and quite a 
bit of power as well – I am quite favor-
ably impressed. I now give the whole 
instrument a fi nal scraping and sand-
ing, playing and listening all the while. 
I slightly loosen up the recurve area 
of the plates feeling for fl exibility and 
listening for the tone to open up a little 
more. I use mainly my hands and ears, 
but if I want to double check the thick-
nesses as I go, I can use my Hacklinger 
Guage – a magnetic caliper that allows 
one to measure the plate thicknesses of 
a closed instrument. 

 I’ll work on this off and on over several days, alternating between playing it and working on it until I am 
satisfi ed that it is done, and then I’ll take the strings and tuners off, and give it the fi nal sanding to ready it for 
varnish.

Finishing

 I’ve had several days now to play and enjoy the guitar, so now I reluctantly strip it back down and start 
the fi nishing process. I like to use an oil /resin varnish – it’s what I’m used to from my violin work, and I think 
has everal qualities that recommend it: it is tough and fl exible, extremely durable, relatively unharmed by sweat 
and moisture or solvents, and it looks good. It gives an appearance of depth to the wood, especially on the fi g-
ured grain; and the process and materials are comfortrably low-tech and simple.  



 I’ll start by cleaning the guitar up and giving it all a light sanding with fi ne sandpaper. I’m 
going to start with a ground / sealer coat of some materials I fi nd upstairs in my varnish room: I mix a 
bit of thick heat-bodied linseed oil and polymerized turpentine and thin it with a little turpentine spirit, 
then rub this into the surface with some extra fi ne pumice. The oil and resin will sink into the grain 
and bring out the fi gure nicely. It is slow drying enough that it allows plenty of rubbing and manipula-
tion while drying in a few days as a varnish in the wood. The pumice will not only help smooth the 
surface, but the fi ne particles will help seal the pores and end grain cells of the wood, making a more 
impenetrable surface for the subsequent coats of varnish proper. Although the pumice looks like a 
bright white powder in the open air, when the particles are surrounded by the medium of oil and resin, 
it becomes for all purposes invisible. I’ll hang the guitar up for this fi rst coat to dry for a few days out 
in the bright sunshine if the weather is good, or else upstairs in my ultra-violet light box.

Varnish

 I now have the fi rst couple of clear varnish coats on the guitar. I’ve used a light varnish of copal 
resin and linseed oil and here I’ve rubbed it down to smooth out any specks or brush marks. These 
fi rst coats will fi nish the sealing of the surface and complete the fi lling of the pores and endgrain of the 
wood.



 I will continue with additional coats on the top and neck, but I want to shade in just a little 
more color to the maple of the back and sides. For this I will use several thin coats of a dark amber 
varnish. The rich color of this varnish comes from the cooking of the amber – it gives a nice natu-
ral brown with just a hint of red. These very thin coats are not meant to give a dark fi nish to the 
wood -- I want beauty of the the wood to speak for itself -- I want to give it just a hint of color and 
a sense of highlight and shadow. I use no artifi cial driers in the varnish, so patience is important in 
letting each coat dry thoroughly. While I wait, I turn to my next project, which I’ll give a hint of 
here:  



Finished!

 Well, the guitar is fi nally fi nished! I’ve let the varnish harden up for a week or so and then given it a bit 
of rubbing and buffi ng to remove any specks or brush marks. 
 Stringing it up, I am again 
delighted by the sound. Deep and 
rich in the bass with clear separa-
tion of the notes when chorded. 
A powerful sound with a surpris-
ing amount of sustain -- and that 
warm, liquid, silky tone …. I 
didn’t really know what I would 
get from this guitar but I am very 
pleasantly surprised. That’s the 
best reward for this kind of work. I 
will be sorry to send it away....

 Here are a couple of pic-
tures of the fi nished instrument 
– note in this fi rst picture the nice 
bear claw fi gure in the spruce 
(hard to capture in a photo…) 

And here is a picture of the back:




