
KAT Burns RS Conversion. 
 
Phase 1 budgets and Specification.
Well, where do we start? Well, I started out with a rough idea of how much I wanted to 
spend. From a personal perspective, so this doesn’t necessarily apply to others, I felt that 
whilst the Burns was an ‘OK’ guitar build-wise, it was certainly not top-end and as such, I 
felt that spending many hours of labour and adorning it with the best hardware and 
electronics available would be an expensive game of ever diminishing returns. 
 
So in order to determine what I thought would be an acceptable budget, I had to 
determine what level of conversion I wanted and then, try to balance the two. 
 
As an example then, I considered the rear trem spring access aperture. Now, this is a 
large hole to fill and is of an awkward shape. There is no way any piece of wood, no 
matter how beautifully it was machined, was going to blend in with the rest of the wood 
grain, so that meant that I would have to make a jig and rebate ‘skin’ the back of the 
guitar up to the binding. Then machine a new veneer to fit perfectly, then finish it, stain 
it to mach the rest of the guitar and then lacquer it making sure that the lacquer both 
blended perfectly with the existing finish, but more importantly, did not react with it. 
 
To me, that would have taken many hours of painstaking work, required many attempts 
to match the stain colour and also came with a high risk factor, that I could have 
buggered the whole guitar in the process. So, for the sake of a black plastic panel at the 
rear of the instrument, I decided that in this instance, that particular job was not on this 
projects to-do list. 
 
Then, to the Tremolo unit. Obviously, there was no way I could lift the top off the guitar 
to fit a ‘proper’ knife edge, but to me, existing Burns/BMG ‘Conversion Trems’ just didn’t 
hit the spot. Some looked a little clumsy, others looked like their swing was too biased to 
‘diving’. One bonus when working on the original guitar is that it is occasionally possible 
to take measurements, so I decided to buy a nicely made ‘pro’ trem block and arm from 
a nice chap in Peru and then design and build my own knife edge system that would give 
me the feel and movement I wanted. More on that later… 
 

‘Original Style’ Trem block by Cesar. I’m not using the knife edge or threaded block. 



The Bridge was another matter altogether. Should I go for a proper RS block roller bridge 
or a Wilkinson ‘Super Style’ unit. Well, as much as I wanted to fit an exact copy of the 
original, I just could not justify the expense in this instance. I knew if I was going to keep 
the budget at a ‘reasonable’ level, I would have to make some sacrifices, but, I also 
wanted those sacrifices to have minimal effect on the look, sound and playability of the 
guitar. So having spent a few hours searching for ideas on the internet, I came across a 
neat design. Someone had built an RS looking ally block base and mounted Wilkinson 
roller saddles in it. Perfect! So I bought a Wilkinson bridge, whipped off the saddles, 
measured them in detail with a vernier and micrometer and designed my own version. 
The versions I looked at on the internet all seemed to have at least one saddle hanging 
over the edge of the block, so my version was a little wider to accommodate this. I would 
rather have a 17mm wide block base with no over-hangs than an authentic 15mm block 
with lumps of chrome hanging over the edge! So then, the KAT Hybrid bridge was 
adopted and would cost around a quarter of a full authentic bridge whilst looking quite 
recognisable as being ‘RS’. 
 

KAT Hybrid Bridge. 
 
Tuners are Gotoh with string locks on, so I figured they would be more than adequate 
and more so, if I could source some nice pearloid buttons for them. I did not want to 
start filling screw holes, so left the tuners as built. 
 
The Pickups were another story altogether. My plan, albeit quite cunning, was to strip out 
the pickups in my KZ and replace them with Adeson BM Classics. I figured as I use the KZ 
for all Deacy and TB testing, it would be good to have the best possible pickups feeding 
the items under test. The Guyton Special will take over this roll one day, but as I was 



planning this project, I decided that now was a good time to upgrade the KZ’s pups. As a 
by-product, the pickups coming out of the KZ could then be installed in the Burns 
Conversion. 
 
Well, that was the plan anyway! As cunning as it was, it was flawed from the start. 
Adrian (Adeson) sent me a lovely set of BM Classic pickups. For some reason, only known 
to his lordship above, I thought it might be an idea to measure them (electronically) as I 
had done the same to Brian’s when we took the guitar apart for the RS book photo-shoot 
and I was interested to know just how close these were in reality! To say they are pretty 
much spot-on is an understatement and testament to Ade’s pickup building skills! There 
are not that many components on the market today that have tolerances that close and 
these things were conceived in the sixties!!.......... 
 
So, laying the poor old overworked KZ on her back, remember she’s done all the R&D 
work on the Deacy Amp since 2004, tested all the Deacy Amp replica’s and nearly 1300 
TB’s, so she deserves a bit of an overhaul, I lifted her bonnet in readiness to fit the new 
BM pups. But then something struck me. I noticed that the pups in the KZ were quite a 
bit larger than the Adesons. Even the mounting centres were different. Not a problem I 
thought. I’d simply buy a new set of pickup surrounds from Mr Guyton and all would be 
fine. No! The surrounds on the KZ pickguard were superglued in place. There was no way 
these little poppets were coming off in any hurry! So there they stayed, along with the 
overly large Kent Armstrong pups that had served me so well. That then was another 
decision made ….. The Adesons were going into the Burns Conversion. 
 
So there is was. The specification was cast in stone, the budget was set and all I had to 
do now was work out the degree of woodwork/Perspex-work I was happy to undertake, 
then, and only then, would I start designing it. 
 
Phase 2. Design and Build.
I am a designer by trade and tend to do most of my work in 3D AutoCAD. I’m old school. 
Very old school. Design first, check the designs, check the designs again, print the 
designs, then build from them. And, even when I do build from them, generally I use 
templates and jigs to ensure that the work is as accurate as the drawing, but more 
importantly, can be repeated just as accurately.  
 
Many people seem to have an aversion to building templates and jigs. They think 
because they are building a one-off, there is simply no point! Why spend time machining 
a template when that machine time could have been spent routing the hole you are going 
to cut in the final piece? Well. It’s a good question, but my answer will always be the 
same: You can make as many cock-ups as you like on your 6mm thick MDF template, but 
do that just once on your final piece and that’s it buggered! Also, fettling a 6mm thick 
piece of MDF is a lot easier than trying to fettle a straight cut in a 40mm thick guitar 
body. Don’t even ask me about routing free-hand!....... 
 
So that’s my basic design philosophy. It’s been passed down the male line of my family 
for many generations now so it’s firmly embedded in my DNA. Nothing much we can do 
about that now, so let’s move on! 
 
So, the Burns RS then. Where do I start? Well, I started by stripping it back to just the 
body woodwork. All hardware off. Placing the guitar on a flatbead A3 scanner allowed me 



the opportunity to get a pretty accurate outline of the back of the body. This was the 
imported into AutoCAD as an external image rasta reference. Once in CAD, the image can 
be accurately sized to 1:1 scale enabling me to work in CAD at full scale. Tracing the 
outline with a spline polyline gave me the reference I needed to start the rest of the 
design process. The Rasta could now be confined to another reference layer that could 
be turned off until needed later. 
 
With the outline now drawn, I could start adding datum lines. For me, I added a neck 
centre line that cut the whole guitar in half. This is my main datum for all component 
designs and placements. I then added a datum at zero, 12th and 24th frets. I knew I could 
not use the heel of the neck itself as a datum as it has a totally different radius to the 
original. 
 
My datum’s now in place, it was time to transfer the internal routes and cavities from the 
Burns into the CAD drawing. The switch panel cavity is far larger on the Burns than on 
the original, so there was going to need to be a little jiggery-pokery required to design a 
pick guard shape that would follow the body’s curves, look like the original yet cover the 
gaping voids below! 
As the Burns has a set neck, it was impossible to place the top of the guitar on the 
scanner as the resulting image would suffer parallax issues and effectively be of no use at 
all. The next best thing was to place a sheet of OHP film on top of the guitar, hold it in 
place with masking tape and mark on it some suitable registration marks. (Marks that 
would also pick up on objects already in the CAD drawing and provide me with alignment 
marks so that I knew the resulting scan would be accurate once imported into the CAD 
drawing). Using a fine tipped permanent marker I took my time and traced as closely as I 
could to the rising edge of the cavity. If you look straight down with one eye closed, you 
can move your head to the point you are looking straight down the wall of the cavity. 
That is where you place your pen on the film. Having traced the entire cavity space, the 
finished artwork was again scanned in to the PC then imported, sized and placed 
accurately within the CAD drawing. 
 

Burns Cavity Tracing 



I now had the outline of the body, the reference datum points and the outline of the 
cavities. Time to start designing proper! 
 
The first component on my list was the oak filler for the existing Burns trem block. This 
was an item I wanted to keep small and tight as enlarging it and it’s receiving cavity 
would require a larger extension to the scratchplate behind the bridge. It also had to be a 
super tight fit as the new bridge was going to be mounted to it and was relying on it’s 
sound transmission properties to transfer the string vibration to the body (and visa-
versa). I’d chosen oak for all the in-fills as that was closest to the acoustic properties of 
the original. 
 
I measured the cavity and designed the block to sit snugly in the space whilst resting its 
front lip on the existing trem mounting ledge. I had decided from the start that the oak 
in-fills would be glued in with epoxy rather than wood glue. Wood glue, or resin W, 
requires both surfaces to be of clean porous wood. It also requires the surfaces to be 
tightly clamped such that most of the glue is expelled with the resulting gap between 
woods almost at a molecular level. Joints with 1mm of wood glue between surfaces will in 
most cases, fall apart as the glue itself has no inherent strength. 
 
So, as I could not ensure a super tight fit all the way around the in-fills and could not 
clamp them, I decided to use epoxy. Or good old fashioned Araldite as some would know 
it! Try to steer clear of the ‘Rapid’ versions as generally, these do not provide such a 
good bond. It might also be worth pointing out at this stage that epoxy glue has thermal 
memory, so if you cure the glue at 10 degrees, then go gigging in 20 degree heat, for the 
time taken for the glue to re-cure, you will have little or no adhesion. 
 
Also, using epoxy meant that I did not have to remove all the lacquer and stain from 
inside the cavities, nor enlarge the apertures. A quick scrub with a wire brush and that 
was all the preparation done. 
 
The trem block in-fill was rough cut from a piece of oak I had laying around the 
workshop. Then, I printed out the plan line drawing from CAD onto plain white paper at a 
transfer scale of 1:1. One thing to bear in mind when doing this is to calibrate your 
printer/plotter. You can do this under the plot tab in AutoCAD and it allows you to alter 
the scaling within the program to accommodate errors in the printer/plotter.  
The line 1:1 drawing was then cut out and temporarily stuck to the top surface of the 
pre-cut oak piece using 3M Spray Mount. An aerosol based spray-on glue that allows for 
the paper to be held in place during the machining process, then peeled off at the end. 
With the line drawing in place, I was able to sand down the piece using an oscillating 
bobbin sander. This is not a necessity. The sanding can be just as easily done by hand. It 
just takes a little longer! 
 



Once all the radii were sanded and the straights taken back to the lines, I turned my 
attention to the underside lip that needed rebating. For this, I placed the piece upside 
down in a vice and made two cuts with a small toothed (fine cut) Tenon saw. One 
horizontal, the other vertical. This created the 9mm lip that was going to rest on the 
existing bridge mounting ledge. 
 
This is a good point to offer the piece to the space it has to fit in. Rest it on top and 
carefully look around it to see where it touches and where it overlaps. With a pencil, 
mark the areas that overlap and continue to sand those back until the piece fits perfectly 
in the space. Don’t push it in at this point as you may not get it out again without 
damaging the guitars finish. Instead, gently push the piece into the hole, until you can 
just feel it nipping. Do this a number of times then remove the piece again. If you look at 
the piece you will see some shiny marks on it where it is rubbing on the cavity wall. Take 
a piece of sandpaper and gently sand the shiny areas back a little, and then try again. 
You will note that each time you do this; the piece will naturally drop lower into the 
space. I tend to stop doing this once the piece is within 1mm of being perfectly flush with 
the top of the body. By now, you should have a pretty good all-round fit. 
 
Once I’d got to this stage, I pushed the piece into the body to see at which point the lip 
located with the ledge. Thankfully, that was only 0.5mm further down. So, I removed the 
piece and sanded off a further 0.5mm and tried it one more time. Perfect! I knocked the 
piece out one more time and coated the walls on the trem cavity with epoxy, then 
lowered in the piece. Note, I did not put epoxy on the piece itself as I did not want glue 
spilling out of the top joints. 
 
I gently tapped the piece into place but stopped 0.5mm from it being flush. From here 
on, I placed the guitar flat on a workbench (back dutifully protected) and laid a piece of 
hardwood across the piece. Then, with two woodworkers clamps, one either side of the 
guitar, clamped down on the hardwood, which, in turn, forced the piece into the space 
stopping only when it was perfectly flush with the body. Had I applied glue to the piece, I 
would also be gluing the hardwood bar to the guitar at this point! 



Having allowed the epoxy to cure (around 12 - 16 hours is good), I un-clamped the 
hardwood and checked for levels. The piece was perfectly seated! I then inverted the 
guitar and having mixed another batch of epoxy, continued to back-fill around the rear of 
the joint using a coffee stirrer to sculpt a nice radius around the edge. I then forced a 
significant amount of epoxy down the two bore holes that once held the trem height 
adjustment posts until there were no air bubbles coming back and the holes were filled to 
the brim with glue. They would eventually form two solid connecting pillars between the 
underside of the bridge and the body wood. Adding to the acoustic transmission materials 
already installed. 
 

Trem block Oak In-fill in situ. 
 
The trem block in-fill piece now in place, I turned my attention to the pickup and wiring 
cavities. The same processes were applied as they were for the trem block.  
 



Measuring the length of the old pickup cavities. 
 

Measuring the width of the old pickup cavities.  
 
Dimensions were checked, line drawings printed at 1:1 and spray mount glued to the 
oak. 
 



Line drawings of in-fills Spray-Mounted to the Oak batten. 
 
The oak was cut into blocks close to the finished lines (around 2mm is a good target), 
then the corners were further trimmed with a tenon saw. Basically, it’s best to cut off 
with a saw what you don’t want to spend all day sanding! 
 

First cut. 
 



Second cut. 
 

Don’t forget to clamp the piece to the bench! 



Using a Tenon saw to cut off the corners. 
 

Oak blanks cut ready for sanding. 
 



Sanding the oak in-fills using an oscillating bobbin sander 
 

For the pickup in-fills I chose to make them 2mm shallower that the cavities they were 
filling. More on that later……….. So, I had pre-cut a length of oak into a strip 17mm deep 
that I was now cutting into shapes in readiness for sanding. Once again, I sanded them 
on the bobbin sander up to, but not beyond the drawing lines. The rest would be done in 
a touchy-feely kind of way, as I had done before. Just another quick point on this 
process; if you can, print your line drawings with the thinnest line possible. 0.1mm is 
probably as thick as you need to go, any thicker and you will be introducing errors in your 
cutting and sanding. 
So, as with the trem block in-fill, the pieces were sanded, tested, rubbed up and down to 
polish the areas that touched, more sanding etc until they were the perfect snug fit. Now 
back to why I left a small gap underneath!....... 
 

First piece in situ. 



All three pickup in-fills in situ. 
 

Connecting block finished. 
 
I knew from the start that once the pieces were dropped into the pickup cavities, they 
were out of my control as I could not get my fingers to them to level them and hold them 
in place. So…… I left a small space underneath them that I could place two small balls 
(pea size) of rolled up paper that hade been rolled in epoxy. These were approximately 
2mm bigger than the gap and quite tightly rolled. With these dropped into the bottom of 
the cavities and the walls covered with epoxy I lowered the pickup in-fills into place, 
whereby, they happily sat 2mm above the surface on my paper springs. Three pieces of 
hardwood and six clamps later, I had the in-fills clamped flush with the top of the body 
with the paper ball springs forcing the in-fills upwards into the hardwood. As the epoxy 



cured, the springs turned to solid acoustic connectors! I used the same process on the 
small block in-fills between the pickup cavities. This just left the wiggly bit to do!....... 
 

The wiggly bit. 
 
Due to the irregular shape of the wiggly bit, I decided to make a second tracing of the 
section of the cavity I was filling and spray mount that directly to the piece of oak as 
even the radius of the pickup cavity in-fills was far from uniform. Again, this was simply a 
case of cutting and constant sanding until I had the correct fit. I had to take great care 
not to snap off the corners as they were but a few thou thick. Once finished, this too was 
glued in situ with epoxy again using the old coffee stirrer to ensure nice clean sculpted 
radii within the finishing glue coat. 
 

All in-fills complete, ready for glueing. 
 



Oak in-fills glued in place with epoxy. 
 

And level! 
 



All in-fills in, level and flush (with no further disruptive or potentially damaging  sanding 
to be done), it was time to concentrate on the scratch plate. 
 
I marked the centre line datum on the oak trem block in-fill and then transfered the 
finished dimensions of the filled trem block to the Cad drawing. I could now start on the 
scratch plate design. 
 
I extrapolated the pick-up spacing from the KZ (I’d never got round to measuring the Old 
Lady). Measured and made 3D CAD models of the Adeson BM pickups and the hybrid 
bridge and placed all those into the drawing. As I already had my fret marker datum’s in 
the drawing, it was relatively easy to place the ‘active’ centre line of the bridge rollers 
(taking into account the intonation settings on the KZ which uses the same strings as will 
be fitted to the Burns Conversion. This meant that I could now accurately position the 
Bridge and pickups on the drawing, leaving just the cavity as the controlling factor in the 
scratch plate design. 
 
The Burns is not the worst copy of the Red Special shape-wise, however, something, only 
the designer and his maker will know, went horribly wrong with the top horn. It’s almost 
as it they made the prototype out of plasticine, then, after it was finished and fully 
approved as being spot-on, the cleaner knocked it off the bench and onto the hard stone 
floor landing top horn first! That said, we have what we have, so lets get on with it! 
 
The object of this design was to get the mammoth scratch plate back to the smaller 
proportions of the original, especially around the switch plate area and even more so 
around the horn of ill-fortune whilst showing as much uniform body flesh as possible 
around its edges. Taking screw holes out of the equation for now, that moves my 
boundaries right up to two annoying cut-aways. One above and one below the switch 
plate. These two points effectively set the parameters for the rest of the shape. The 
lower cut-away dictating the lower border between scratch plate and binding, the upper 
cut-away dictating the rate of curve of the upward bend from the switch plate to the 
bridge. In the end, I have ended up with a lower boundary of around 15mm to the edge 
of the body which, seeing as it started around 8mm, I don’t think is too bad. 
 
I then tried to keep that same boundary around the horns, which gives that nice pointed 
top section, (which, for some reason, BMG seem to have cocked-up a little) and bottom 
section. Next, attention was given to the area behind the bridge. I have seen some 
conversions where the scratchplate flies past the trem block in-fill by a number of 
millimetres. This gives the impression that the scratchplate is far too large behind the 
bridge. In my opinion, as humble as it is, if you have made a very neat job of in-filling the 
trem block, you don’t need to fly past it much at all! As long as the oak in-fill is flat and 
flush and the cavity has not been mullered in an attempt to get the walls back to clean 
wood, 1mm of overhang should easily suffice! 
 
Happy with the look and feel of the outer boundary of the scratchplate and its mounting 
holes, it was time to locate the switches and pots. 
 
It was always my intention to mount the switches on a single flat plate of 2mm 
aluminium which, would then be supported on hardwood semi-pillars glued to the cavity 
walls of the guitar. I had no intention of making a beautiful folded plate like Brian’s! Also, 
I wanted to mount the pots to the same plate and not to a secondary lower pot plate or 
directly to the scratchplate (which would inhibit its removal later on). 



So I started by placing the volume pot such that is was relatively central to the lower 
horn of the scratchplate. Then moved it in until the skirt of the knob half covered the 
scratchplate screw. Then I drew an arc, centred on the volume pot, of around 41mm and 
placed the tone pot centre on that arc. I then rotated the tone pot about that arc until 
the bottom of its knob sat at a suitable distance from the bottom of the scratchplate. 
Draw a line directly east from the centre of the tone pot and that gave me the centre line 
for the switches. Although Brian and Harold’s design looks curvy and organic, it appears 
to be quite geometric in its proportions and layout. 
 
I designed the switchplate around the standard white Switchcraft 11A1225X Rev. ‘A’ slide 
switch, mounting them in pairs with each opposing pair sharing the centre screw mount 
to keep them close. This does require a little cutting of the switch flanges, but that is but 
a quick snip with a suitable tool! 
 
So, to recap, I now have the scratchplate outline sorted along with the bridge, pickup, 
pot, switch and plate mounting holes located. That really just left the neck pocket to sort. 
 
The neck on the Burns is wider that the original RS and has a larger heel radius, some 
105mm rather than around 94mm (ish) for the original. This means that the neck pickup, 
although the same distance from 24th fret, looks like it is slightly further away 
(approximately 0.5mm). Both the neck width and heel radius have to be taken into 
account when designing the scratchplate. 
 
With the scratchplate designed I printed out yet another 1:1 scale line drawing of it from 
CAD. It just fits on an A3 sheet of paper. Carefully cut around the edge and tried it for 
size on top of the guitar. There were a couple of places where I’d literally pushed the 
boundaries a little too far, so in CAD I drew a feint cross-grid at 2mm centres over the 
drawing of the scratchplate, re-printed it, cut it out and laid this on top of the guitar. 
Now, I could accurately mark on the grid which areas needed nips and which areas 
needed a bit more meat. Because it was tied to the same grid in the CAD drawing, I just 
had to count a certain amount of columns in, then I new that at the point, I needed to 
add another 1mm of meat to the curve. Do this a few times and smooth out the resulting 
curves and you end up with a perfectly fitting scratchplate. 
 
Templates jigs and more templates. 
 
Having designed and tested the scratchplate design on paper, I could now begin working 
on the outline for the scratchplate template. This was going to be a single piece of 4mm 
thick clear Perspex. It was also going to be the template for the pickup holes, bridge 
hole, mounting and pot pilot holes and switch holes. 
 
To design a routing template, you have to decide on which method of routing you are 
planning to use, what bit size you are going to use and what guide bush size you are 
going to use. I always gravitate to using a router table when ever I can as it provides the 
most stable environment for the process. Router tables are not cheap, but then I’ve 
never bought one. I simply made my own out of a couple of sheets of 18mm MDF 
screwed to the top of a workmate. The router mounted underneath, rebated into the first 
sheet facing upwards through a 2” hole in the second. 
 



Routing options then: 
 

1. Free hand!.............. Nooooooooo! Forget it unless you want to convert your lovely 
Burns into firewood! 

2. Bearing bit (follow bit or trimmer bit). A simple straight bearing trimmer has a 
bearing mounted at the end. The bearing is axactly the same diameter as the bit, 
so, what ever surface you run the bearing along, the piece of wood underneath 
will be ‘trimmed’ to the same size and shape. This then, is perfect for routing the 
outer shape of the scratchplate. Simply mount your black Perspex to the clear 
4mm Perspex template with double sided tape, adjust the height of your router bit 
so that the cutting flutes just cover the black Perspex and the bearing sits centrally 
to the template and track around the edge. The result is a perfect faxsmile of the 
template. This method is best for doing panel work, but not so good for routing 
cavities (although you can get bearing bits with the bearings mounted at the other 
end!). For routing cavities then, I would tend to favour the guide bush. 

 

3. The guide bush is a plate that mounts to the bottom of the router. Centre in the 
plate is a short cylinder. It is the outer edge of this cylinder that runs along the 
template thus ensuring the router bit stays at a fixed distance from the template. 
The guide bushes are available in varying sizes, 10, 16, and 30mm are typical in 
my workshop. Obviously, the larger the bush, the larger the radius it can follow. A 
30mm dia bush can only accurately follow a shape whereby the minimum radius is 
15mm. Guide bush routing is perfect for routing guitar cavities and switch holes. 

 



30mm Guide Bush fitted to ½” Router 
 

When designing for guide bush routing, you need to consider the smallest radius you 
want to route. There is no point, for example, trying to route a 6mm wide switch hole 
with a 6mm wide router bit. You will simply end up with an elongated circle and a lot of 
intricate filing to keep you busy into retirement. Using a 1/16” (1.59mm) diameter router 
bit with a 10mm dia guide bush however will give you great results. Conversely, you 
don’t want to spend all day trying to route out all the pickup apertures with a 1/16” bit as 
it will not only take a long time, but put your precious and expensive bit under stress. So, 
always chose the best bit size for the job. 
 
Next you have to choose the guide bush size. This is a relatively straight forward 
calculation. It has to be small enough to accurately trace your smallest radius and large 
enough to accept the router bit doing the work. Calculating the offset is simply the case 
of subtracting the router bit radius (half the stated diameter!) from the guide bush 
radius. So, for example, a 12mm dia router bit in a 30mm dia guide bush will require a 
9mm offset. 
 
12mm dia = 6mm radius. 30mm dia = 15mm radius. 15mm – 6mm = 9mm offset. 
 
So, you now have your bit diameter, your guide bush diameter and your offset. That is all 
you need to design the scratchplate router template. 
 
Scratchplate template design complete, I now began working out what to do with the 
body cavities. Whether to just keep what’s there, or try to at least emulate the original in 
some way. 
 
To be honest, I was more concerned about increasing the cavity sizes for acoustic 
reasons rather than aesthetics’. Any cavity or acoustic chamber has an effect on the 
acoustic response the body offers to the vibrating string in much the same degree that 
the body material or tone wood does. Chambers, even with the smallest of apertures to 
the outside world form Helmholtz resonators. The resonant frequency or tuning of which 
is dictated by the volume of the cavity, the aperture cross sectional area and the throat 



length of that aperture. That’s why adding an ‘F’ hole makes such a difference to a guitar 
that already has the cavity below. 
I therefore wanted to at least try to match the volume of the lower cavity to the original 
and, due to the size of the existing switchplate cut-out, could not therefore match the 
shape. So, in essence, it’s a compromise that hopefully will bear fruits when the guitar is 
plugged in and tortured in front of a blazing AC30 or three! I have not seen an x-ray of 
the Burns, but have to assume that there is no upper cavity!... I could be wrong here 
though! 
 
Having worked out some 3D volumetric maths, I set about defining the cavity shape. It, 
like the original, has a stepped bottom. I was even able to get in the flat area that will 
later allow me to install a line of pickup connection posts, so it’s not looking too shabby. I 
am also planning to route the existing cavity bottom a little deeper to allow the back 
board to resonate a little more freely and at a lower frequency. Every little helps as they 
say! 
 
Having now finalised the design of the body routes, I can take that info and extrapolate it 
to give me the router template outlines. To achieve the stepped bottom, I will need to do 
two router runs with two separate templates; one for the larger elongated top route, the 
other for the lower deep section. 
 
As I will be using the guide bush option for this work, I have built the templates out of 
6mm MDF sheet. I do this because: 
 

1. 6mm MDF sheet is very easy to shape 
2. The templates can be easily located onto the master jig using registration pins 
3. 6mm MDF is cheap if you cock it up! 

 
I used the same 1:1 scale printing on to white paper as I had done before, only this time 
it was spray mounted on to 6mm MDF sheet. Included on the printed drawings are the 
neck pocket radius and centre datum line, such that I can align the template with a high 
degree of accuracy. The centres of the templates were cut out with a jigsaw to with 2mm 
of the line. The finishing was achieved using the bobbin sander with a 16mm dia bobbin. 
 
I have also built a 6mm MDF Jig or Base Platform, that sits on top of the guitar and 
includes a number of blocks (lobes) underneath that locate around the guitars’ body 
curves locking it firmly into place. This jig also includes a number of registration pins onto 
which the routing templates locate. This guarantees the accurate placement of successive 
templates. It also serves the purpose of lifting the router base above the neck and frets 
such that router access in the pickup area and lower horn is unencumbered. Nothing 
worse than being halfway around a route only to find you can go no further because 
some idiot put a neck in the way! 



Base Jig platform under construction. 
 

Underside of Base Jig platform. Note masking tape over registration pins. 
 



Registration pins; fashioned from old coat-hanger wire! 
 

Close-up showing registration pins in situ. 
 



Finished Base Jig platform. Note timber outriggers clamped to bench! 
 
So far, I have built the two templates for the cavity routing and the template for the 
pickup routes. As I have not yet received the Peruvian trem block, I cannot commit to a 
trem knife edge rebate template, so some of the body routing will have to wait for now. 
 

Jig fitted with Deep Cavity Template. 
 



Jig fitted with Shallow Long Cavity Template. 
 

Jig fitted with Pickup and Trem Cavity Template. 
 



Some Routing Tips: 
 

• Always ensure the router bit shank is pushed most of the way into the collet. As a 
guide, there should be no more shank exposed than the diameter of the shank 
itself. So, if you are using a ¼” router, the shank should stick out no more then 
¼”. 

• Never plunge the router deeper than the shank width in any single cut. So, again, 
if you are using a ¼” router, never plunge deeper than ¼” per cut. 

• When plunging to a fixed depth (base of cavity for example), always use the 
router’s vernier end-stop screw to set the maximum depth. Never rely solely on 
the finger clamp. 

• Always clamp the router depth at the start of each cut. Don’t try to hold it level by 
hand. You will end up with a varying depth cut. 

• Make sure there are no screws or hardware underneath or close to the cut zone. 
• Always stop the router in situ and let the motor stop completely before lifting it 

away from the work piece. 
• Always move the router so the cut is in the opposite direction to the bit rotation, in 

other words, so you are forcing the bit rotation into the wood. If you try to go the 
other way, the router will take control and take you on a journey you hadn’t 
expected to go on! 

 
So, here we go! In for a penny as they say! 
 
The Burns was laid in its back (dutifully protected) on the work bench and the Jig Base 
platform placed over its body. The Jig Base platform was then clamped to the bench via 
the timber outriggers. 
 
I did not cover the guitar in masking tape. I have had issues in the past where certain 
tapes had reacted with the surface underneath, so, this was simply the MDF Jig directly 
on the guitar. It was held firmly in place, so was not going to move and scratch the 
surface. 
 

Jig fitted to Burns. Here we go!! 



First Template to be located on the registration pins was the deep cavity route piece. 
 

I have designed this to be used with a 30mm guide bush and a 60mm long 12mm 
diameter straight bit in a heavy duty ½” router. Word of caution; a lot of bits, especially 
those sold with kitchen work top kits are 12.7mm diameter not 12mm. (A good place to 
buy router bits is Axminster Tools). 
 
My initial plunge depth was only 1mm. If you go any lower, there is a chance that a piece 
of body wood might splinter out and chip the edge of the guitars finish. The next cut was 
nearer to 10mm as were the next two. I wanted to shave off the base of the cavity so 
that it had a little more resonance. I also wanted a clean smooth surface to stick the 
copper tape to. In the end, I routed to a depth of 33mm. Yes, I could have gone a little 
deeper, more in line with the original, but I no idea as to the integrity of the body wood 
beneath or its make-up, so decided to stop there. 
 
Next template on was the larger mid-depth cavity route piece. Again, this simply dropped 
snugly onto the registration pins and sat on the Base Jig platform. Starting once again 
with a short 1mm plunge, I slowly routed out this level down to a depth of 15mm.  
 
A quick word of advice at this point; in order to get an even finish across the bottom of 
the cavities, it is essential that the base of the router is supported on both sides. Smaller 
routers will drop through the guide aperture giving you no control at all in the centre 
areas. A larger router will bridge the void and give an even surface. If you only have 
access to a small router, make a 6mm thick large diameter base plate that screws to the 
router and spans the guide aperture in all areas of the route. 
 



The third template fitted was the pickup rebate and trem cavity piece. Care, again, was 
taken to ensure neither guitar’s finish or the oak in-fills were damaged during this 
process. Rebate depths so far are; neck 4mm, middle 3mm and bridge 4.5mm (deeper to 
accept the rubber pad!), however, these may change once I have the Peruvian trem 
block installed and can stretch a few strings over the bridge.  
 

Main Body Routing complete! So-far-so-good then!! 
 
Now to add the internal Switch Plate pillars and additional scratchplate pillar. For these I 
used 20mm diameter softwood dowel from Homebase. Cut them to length, bearing in 
mine that I wanted the top surface of the switchplate to sit 0.5mm below the underside 
of the scratchplate as that, to me at least, made the switch toggles sit just at the right 
height above the scratchplate top. So, in my case, this meant the tops of the switch plate 
pillars needed to be 2.5mm below the guitars body surface. (Ally is 2mm thick). The 
additional scratchplate pillar was cut to exactly the same height as the cavity depth such 
that it sat flush to the surface. Any lower and the scratchplate would distort or even crack 
when the screw was tightened. 
 
The pillars, once cut to length, were shaped on the bobbin sander to ensure they sat 
snugly in position and followed the curves of the cavity. Once sanded, they were glued 
and clamped into position. Remember to use a soft protective pad under the clamp foot 
to protect the guitar’s finish and distribute the load under clamping. 
 



Pillars in place. 
 
With the pillars in place, it was time to give the bare wood a coat of gloss stain (coloured 
varnish). This was done for a number of reasons; firstly, to seal the woods’ surface, 
secondly to give the copper tape something to adhere to in the control cavity and thirdly, 
to at least try to match the colours of the existing body. 
 

Applying ‘Homebase Deep Mahogany’ gloss varnish. 
 



Once the varnish was dry, I printed and cut out my pickup connection post drilling guide. 
The was placed inside the cavity space and located in exactly the right location before I 
drilled the centres with a 2mm pilot bit using a hand drill. From there onwards, it was 
back to the pillar drill with a 6.5mm bit and locked-off depth stop to ensure I did not drill 
too far down! 
 

Pickup Connection Post Guide in place ready for pilot drilling. 
 
Holes drilled, they were given a little epoxy before I dropped each of the six M3 brass 
spacers and posts into place. I had drilled to a depth that would allow me a gap of 2mm 
at the top of each pillar spacer that I could fill with epoxy. 
 

Pickup Connection Posts glued in situ. 



Tremolo Unit. 
 
As mentioned earlier, I will be using the trem arm and trem block supplied by Cesar in 
Peru. This is the ‘Original Style’ version, not the BMG/Burns conversion unit. 
 
For this to be usable in a conversion, I’ll need to re-design the knife edge plate. I don’t 
think some of the ‘Conversion Trems’ on the market have enough upward travel. This is 
due to the fact that the knife edge support plate is too close to the trem block. You’ll 
need at least a 5mm running gap between the trem block and knife edge plate to get a 
similar travel to the original. 
 
So, in order to get that level of upward travel, the knife edge itself, will need to be far 
more pronounced than the norm and the result of doing this is the requirement for the 
entire knife edge plate to be recessed further back into the guitar. Now, that’s relatively 
easy to accomplish when building the RS from scratch, but rebating a recess that deep 
via a small half-moon hole is verging on impossible! Especially if you are trying to do a 
neat job and want the rebate to be square and level. 
 
I decided that the only way to seat the plate that far back would be to use a large 
rebating router bit. 35mm diameter to be precise. That will give me the required depth, 
but a minimum radius of 17.5mm, so not a square edge in sight. So, if you can’t rebate a 
square edge, rebate a radiussed one, and adapt the knife edge plate to match! 
 

‘Cesar’ Trem Block with KAT designed radiussed Knife Edge Back Plate. 
 



As far as the springs go, I’m going to give the units supplied with the trem a go! Whilst 
they are a different spec to the originals, that doesn’t necessarily mean they won’t work 
well. Time will tell! 
 
Switch plate 
 
Having ground to a bit of a halt on the woodwork, I have turned my undivided attention 
to the switch plate. 
 
As mentioned previously, I had always intended this to be hewn from a single piece of 
2mm aluminium. Design of this plate was relatively straightforward as I had already 
mapped out the positions of the pots and switches within the existing body cavity. It was, 
therefore, simply a task of offsetting the cavity wall line by 1mm and striking a vertical 
line down at the point I wanted the panel to finish. This gave me a panel that was 1mm 
smaller all the way around the cavity space that would drop in neatly and give me a little 
breathing space later should the switch holes in the scratchplate decide not to line-up 
with those in the switch plate. One also has to bear in mind the tolerances involved with 
machining. Aluminium is a bit of a bugger to drill. You can centre-punch it all you like, 
but your drill, for some reason, will nearly always make its own way through to the other 
side with little regard for where you actually wanted it to go. So, some form of 
‘adjustment’ needed to be designed-in! 
Once again, the same practices were used to manufacture the switch plate starting with a 
1:1 scale printed line drawing spray mounted to the aluminium. 
 



Line drawing Spray-Mounted to Aluminium protection film. 
 
The outside line was roughly cut to size (again approximately 2mm off the line) with a 
jigsaw fitted with an aluminium cutting blade. If possible, try to beg/borrow/use a jigsaw 
with a speed control as aluminium likes being cut at a relatively gentle pace. From there 
on, the outer edge needs to be filed back to the line. For that you will need a selection of 
flat, half round and round files, ideally suited to aluminium as steel-only files clog up after 
a couple of strokes and that’s them buggered. Make sure you keep the files clean and un-
clogged during use as this will yield far nicer results. If you are filing a large curve, use 
the half round, not the round! Always try to use a file with a similar radius to the curve 
you are filing. When you have finished, use a finer flat file to clean and de-burr the 
edges. They should be smooth to the touch when you gently run your fingers around the 
edge. If the end of your finger drops off in a pool of claret, you need to file those burrs 
off a little more. Remember, you are building a switch plate not a cheese grater! 
 

Outer shape jig-sawed to shape then finished using a number of files. 
 



Outside edges complete and with all traces of blood removed, it’s time to make a start on 
the rest of the panel. I tend to go for the round drilled holes first. 
 
With aluminium, regardless of thickness, I always start with a 1.5mm dia drill bit. It is 
easier to register with the printed centre marks and easier to control for the initial pilot 
holes. If they do go slightly off course, you can bring it back in with the 2mm dia drill 
next time round. The plate mounting and switch mounting holes were further drilled out 
to 3.2mm for clearance then countersunk with a suitable bit for M3 screws. 
 

Mounting, pot and switch holes drilled and filed. 
 
For the square switch holes, I drilled two 5mm dia holes within the square, then filed 
them into an ellipse using round needle files. From there, I switched to flat and square 
files to open out the holes to the lines, again, de-burring all edges at the end. The panel 
was now finished and ready to have the paper guide removed. To do so, I simply 
immersed the panel in warm water will a little Fairy Liquid added. The paper lifts off after 
a short while and the remaining residue was removed with meths. 
 

Finished Switch Panel. 



A quick test of the panel in semi-situ………. the woodwork hasn’t been routed yet, but you 
get a good idea whether or not it’s going to fit, then on to the switches themselves. 
 
In order to use the switches in a butted three-hole close fit configuration, you will need 
to cut one of the ends off each of the switches. Now, before you do that, you’ll need to 
firstly drill-out the existing threads. The Switchcraft units have a pressed steel case with 
pressed and threaded mounting holes each end. These firstly need to be drilled out to 
3.2mm, then and with the switch inverted, carefully remove the underside burr with a 
larger 6mm drill.  
 

Removing the rear burr from the switch flange. 
 
Do not force the drill all the way through, but simply use it to remove the remaining 
pressed lip until the steel flange is flat. It’s probably worth noting at this stage that the 
resulting swarf is minute and gets everywhere. Be very careful not to let the swarf 
particles enter the open ends of the switch contacts. The switch contacts are immersed in 
a special grease that will, without prejudice, hold on to any conductive or abrasive 
material entering its airspace! If you get steel swarf in there today, it may not show any 
effects, but come the great gig, you’ll suddenly find that either your contacts have short 
circuited and your sound stops, or they have simply been worn away and your sound 
stops! Maybe a bit of masking tape across the open area might help! 
 
Once the switches have been drilled and the pressed lip removed, the flange can be cut 
at one end of each switch. This should ideally be done with a good pair of tin snips not a 
hacksaw, as the former produces a perfect debris-free cut and the latter a switch full of 
conductive dust. In essence, a straight cut parallel to the end of the flange and on the 
centre line of the hole should do the job nicely. A quick touch-up on the sharp edges with 
a flat needle file (forefinger covering open end of switch, worked area pointing 
downwards) should render the unit ready for installation. 
 



Finished Switch. 
 
With the six switches mounted using M3X12 countersunk screws, M3 star washers and 
M3 nylock nuts (I like to be sure), the panel was ready to receive the pots and wiring. 
 

Switches mounted to panel using M3 countersunk screws and nylock nuts. 
 



Switches in ready to be wired, Pots next!......... 
 
I recently re-wired Brian’s Red Special, so I thought it a good idea to wire this conversion 
project the same way. A lot of the design-change decisions Pete (Malandrone) and I took 
during the re-wire, was to do our very best to render the instrument as quite as possible 
when used with radio transmitters, in Brian’s case, the Sennheiser units. Regardless of 
public perception, most radio systems exhibit some form of artefact modulation over the 
source audio; whether it’s a crackle of a switch, the rustle of an interconnecting lead 
brushing near the antennae or an audible ‘swish’ as you turn the volume pot down. It’s 
always going to be there! My job is to minimise it as much as possible under the 
conditions the guitar is used in. Not an easy task to be honest. Just look at the size of the 
venues Queen are currently playing in the US and the length of the thrust stage. Line-of-
sight calculations are great, but when you are working in multiple Faraday cages as they 
are (building steelwork/lighting trusses/stage frames & trusses all earthed and forming 
cadges), RF has its own rules! High frequency digital is just as bad! How often have you 
been in a building with perfect phone reception, only to move 5m and lose all signal! 
I digress, so back to the guitar. More importantly, back to the Red Special. There is a 
golden rule in all things RF and it’s earthing! Earthing is great as it grabs all the stuff you 
don’t want and sends it down to Beelzebub! The problem with earthing is that, in Brian’s 
case, we have nothing to earth to! He’s walking around on stage with an un-grounded 
transmitter on his strap and no earth! All radio transmissions are reference to earth! That 
is how the receiver picks them up in the first place. So, Brian has a floating transmitter 
that is not tied to earth. It get’s its eventual earth the same way a mobile phone does; by 
using the conductive mass of the object closest to it as the ground plane (or earth). So, 
Brian is a walking earth for his guitar transmitter and the Red Special forms part of that 
conductive mass. Stop me if I’m boring you!........................ 



Because the Red Special forms part of that conductive mass (as I call it) it has it’s own 
issues with RF interference. 
When Greg (Fryer) rebuilt the guitar in 1998, he copper foil lined the electronics cavity. 
This was great! In essence, he’d created a Faraday cage within the guitar. However, a 
Faraday cage only works if the incoming RF energy is transferred to the cage at the point 
of entry. Greg, however, had connected a screened lead between the jack socket and the 
pot panel at which point it was connected to the guitars earth. The problem with this set-
up is that the signal has not been transferred to the cage on entry, but, instead, brought 
inside the cage and was now being transmitted inside the cage! The coaxial cable had 
become the aerial inside the copper clad area of the guitar! 
So, the first thing to modify was the incoming cables. Any stray RF energy had to be 
dumped to ground before it got as far as the insides of the Red Special! So, the RF 
issues, reliability issues, good signal connectivity and reactance (capacitance, resistance 
and inductance) of the internal infrastructure were all taken into account, analysed and 
prioritized. Finally, one has to consider earth loops. We’ve all had the occasional problems 
with mains hum when trying to feed two amps from one splitter! Well, that is caused by 
an earth loop picking up the mains frequency AC signal and adding it to the guitars audio 
signal. That’s easy, we can all hear mains hum (or at least the first few even harmonics 
of it starting at 100Hz – we can’t really hear the 50Hz fundamental), however, earth 
loops don’t just pick up mains hum, they pick up all transmitted frequencies including the 
RF transmitted from the radio system. Short loops within a guitar can very easily pick-up 
airborne RF and use it to modulate the guitars signal, it’s just that you can’t hear it! Your 
amp and effects units can see it though, and any RF that has LF modulation can add that 
to your mix as well! So, small earth loops are a no-no too!........ 
 
So, that said, let’s start with the switch wiring. 
 
Similar to Brian’s Red Special, I’ve gone for solid tinned copper wire in the local switch 
area, so that’s the inter-switch wiring and the phase change links. These, on the original 
are housed in waxed cotton sleeves; however, I’m using the modern day equivalent 
which is PTFE sleeving. The wiring between the switches and pickup posts will be in 
twisted pairs keeping the number of twists per inch the same as the original. This will 
ensure the runs from the pickups to the switches exhibit the same overall reactance to 
that of the original. 
 
There are a number of circuits on the internet that claim to be the best way of wiring a 
Red Special with three Trisonic pickups. However, by far the best option is the circuit 
configured by Brian and Harold, which is still in fine fettle and will form the basis of this 
conversion. 
 



Underside of Switch Plate. Note; strain-relief clamps. 
 
You will note that the pickup wires are soldered across the on/off switch such that it 
shorts them out (off position) rather than the signal being fed through the switch 
contacts and a link (on position) as some circuits dictate. As a general rule, it is good 
practice in any circuit to keep the number of joints and contacts in any line to the 
absolute minimum. Apart from the possible reliability issues (any moving part can wear 
and any compression joint can either work loose or corrode), all contacts and joints 
exhibit ‘contact resistance’. So, routing a signal through two sets of brass/copper contacts 
is adding resistance to the line, whereas, routing the signal over the top of a shorting 
contact does not. You will also note that I have linked across the contacts on the on/off 
switch. This has two benefits; firstly it lowers the contact resistance in the ‘off’ mode 
short and secondly, if one contact fails, there is a back-up already in place. The contacts 
are there, we may as well use them!  
 
Please also note the connections (phase) of the middle pickup are reversed. This, in 
addition to the magnet also being reversed within the middle pickup allows certain 
selected configurations to work in humbucking mode.  
 
The switch plate will be finished with a pair of high quality Bourns 250k pots and a 33nF 
tone cap that has been tested and chosen to measure the same as the original guitar’s. 
 
Soldering. First rule of good soldering is to make a good mechanical joint first. In other 
words, don’t just lay a wire onto a tab and dab a bit of solder on it! Best to feed the wire 
through the eyelet then wrap it back on itself before doing a final return. Then, once the 
wire is in place and relatively solid, you can apply some heat and feed in the solder. Don’t 



be afraid to hold the heat on long enough that the solder runs around the joint on its 
own. Obviously don’t hold it on so long that the wire insulation melts! It’s all just practice, 
so go find an old tag strip and practice on that first before wiring up your expensive 
switches and pots. A word of warning; the Bourns pots are very fragile under soldering 
conditions. Their data sheet states that the maximum applicable soldering heat should 
not exceed 300 degrees for more than three seconds. So be quick, or hold the inner 
section of the pot tab with a pair of snipe nose pliers to sink the heat away from the tab 
and its rivet. Also, don’t forget to twist and tin stranded wire before trying to solder it into 
a joint. 
 
The pickup connection posts are an interesting subject in their own right! On the original, 
I’m not sure whether they are screwed and Araldited directly into the wood, or set in a 
pool of Araldite within a larger hole. It’s difficult to see under all that copper! 
Inserting conductive posts directly into the wood is not a great idea! Wood is organic; it’s 
cellular and porous and as such absorbs moisture. Moisture is conductive, so the wood 
between each post is basically a variable resistor, the value of which being determined by 
the relative humidity of the surrounding atmosphere. If there is a tiny trace of Araldite 
holding the posts in, that Araldite will act as a dielectric forming a capacitor. So we not 
only have resistance, but also capacitance acting on the pickup coils. The values of 
resistance would be high and capacitance low, so some might say, irreverent, but when 
you bear in mind the reactance of a Trisonic is around 30Kohms at 1Khz and these are 
generally wired in series, that’s 60Kohms, so not that small any more, and as the 
frequency increases, so does the pickups reactance as it is effectively an inductor with 
very little capacitance. You often see pickups quoted as being 7Kohm resistance, but this 
is measured with DC and does not take into account the effects of the pickups inductance 
or capacitance, simply the resistance of the piece of wire. You could un-wrap a pickup 
and measure across the two ends of the piece of wire stretched out across the floor and 
it would still measure 7Kohm. It tells you very little about the AC characteristics of the 
pickup. 
 
As an example then, a typical Trisonic pickup has an inductance of around 2.5 H (Henry) 
and a DC resistance around 7.5Kohm. However, the reactance (resistance at a given 
frequency) can easily exceed 100Kohm at the higher frequencies. 
 
But then, add your second Trisonic in series and you get values closer to the resistance of 
the volume pot that is connected across it in parallel. This is why humbuckers tend to be 
connected to 500Kohm pots and single coils to 250Kohm pots. Another reason why the 
Red Special sounds the way it does! In theory, it should be fitted with 500Kohm volume 
and tone pots! What difference would that make?, well, it would certainly free-up a lot 
more treble for starters! 
 
Class over! Sorry if I bored you too much!.......So, back to the pickup posts, as you can 
see, now we are looking at 250Kohm and beyond, a touch of capacitance or resistance 
between these posts will make a difference, albeit a small one! But, that difference would 
be variable and dependant on too many outside conditions all of which would be outside 
of my control. Better then, to design-out this particular foible, which is why I’m doing 
mine in a slightly different way. 
 
My main aim was to totally isolate and insulate the terminal posts from the woodwork 
whist looking like the screw posts were heading out of the guitars bodywork. To do this, 
I’m using 6 nylon M3 PCB standoffs. These are basically nylon cylinders with threaded 



brass inserts implanted at each end. I only need one end per post, so I’m going to cut 
them down and epoxy them in. I’m also going to epoxy the brass M3 threaded posts into 
brass inserts, so this will give me strong, firmly implanted M3 brass post that is fully 
insulated from the wood. For the posts I used brass M3x20mm screws and cut the heads 
off. 
 

Cut-down M3 Nylon Stand-offs. These then had M3x20mm brass screws inserted. 
 
One thing that I thought was quite important when re-wiring Brian’s guitar was to add a 
little strain-relief to all the cables flopping around in the cavities! If you think about it, a 
Stratocaster has relatively thick wires running in a small channel between the pickups and 
switches/pots. The Red Special, on the other hand, had very thin twisted pairs suspended 
somewhat precariously in a massive void between solder joints on the posts and 
switches. Those runs were in the order of 130mm, which for unsuspended cables in a 
guitar that was being thrown around during gigs was quite long! We have had joint 
breakages and failures in the past on the RS and that is why?! So, come the re-wire, I 
decided to add a little movement control!....... 
 
Basically, all the wires at the post end were formed into a loop and run back down the 
post where they were tied to the post with wax lacing tape. You could use a small ty-rap 
(cable tie)! At the switch end, the cables were tied back to the switch bodies, again with 
wax lacing tape. This is great stuff! It is designed for lacing cable-forms and is very 
strong yet very light! So, we now had cables that were mechanically supported at both 
ends and NOT by their individual solder joints!  
 



KAT Burns RS Conversion Part 2. 
 
Copper foil cavity lining. 
 
For the cavity shielding I wanted to use 2” wide self-adhesive copper tape instead of the 
larger sheet that is also available. Why? Well, simply that it is more manageable and 
controllable when trying to stick it in difficult areas! 
 
I bought my roll from Stew-mac, which came to around £20 including postage. I since 
found out that there are cheaper sources in the UK, but it’s bought now, so I’m going to 
damn well use it! 
 

2” (50mm) wide self-adhesive foil tape. 
 
So, where do you start? 
 
Well, I decided to start at the top sides. I wanted ensure the ‘Faraday cadge’ I was 
building was ‘RF-tight’, so introduced a 2mm return lip at the bottom of each drop. This 
had two benefits. Firstly, it gave me a copper-copper overlap, which guarantees a perfect 
RF seal and secondly, it gave me a degree of space for error when cutting the awkward-
shaped bottom shape! 
 
So, from the top! 
 
I measured the height of the first ‘wall’ to be clad. It was the 15mm drop down from the 
pickups to the terminal posts. I cut a length of tape at 18mm x 120mm. 18mm to take 
into account any radii forming at the bottom and 120mm (length) as I had decided to 



install the tape in manageable chunks! (Because the tape is self-adhesive, you don’t want 
to stick-it on, then pull it off again ten times trying to get it level. It will lose its adhesion 
qualities. And, the chances of getting a piece stuck on perfectly square at one end and it 
still being square some 200mm later, is rare to say the least!) 
I cut the copper with a steel ruler and scalpel on a cutting board. Scissors would do the 
job just as well as long as you don’t use your Mum’s favourite dress-making shears!!! The 
copper will blunt them after a while! 
 
First piece cut, I tried it for size (still with the backing tape on). All good, so I carefully 
removed the backing tape, which is actually thicker than the actual copper, so be careful 
as the copper can tear, and lined it up with the top edge of the wall! Starting at the far 
right, I carefully ‘rubbed’ it into place with the rounded end of the scalpel handle (like 
doing a brass rubbing), going from right to left until the wall section was fully adhered. I 
then gently pushed the bottom edge of the tape into the lower corner again using the 
scalpel handle. This gave me a nice radius at the bottom and left the final 2mm of tape 
ready to be pressed down into the flat surface. A couple of notches where the pickup 
wires need to feed and that was the first piece in. 
 
Based on the fact that I wanted decent flanges all the way round, I continued to install 
the tape as per the following 
diagram.

Order of foil installation. 
 



First few stages of foil added. 
 
If you look at the picture above, you can see the copper flange at the bottom of the 
cavity. 
 

Main Cavity foil installed. 
 



Only the pillar caps, bridge link and scratchplate tab to add! 
 
The cavity now fully clad, it was time to add the bridge link and scratchplate pickup-point. 
 
All copper now installed I readied the soldering iron and retrieved my lovely reel of 
leaded solder from the dungeon. (We’re not allowed to use it these days on any 
commercial products, so any chance I get, I use it!.... Just for the smell if nothing more!) 
 
Moving on!........... 
 
In order to create a decent Faraday cadge, all the copper had to be electrically joined 
together at close intervals. 
 
Note: Lining your cavity with tape and not connecting it all together and back to ground 
is not lining it at all! The adhesive forms an insulator, so all overlapped tape, will not form 
a good connection! 
 
So, I decided to do a continuous solder joint on all overlaps and butts, thus providing a 
perfect enclosure for the electronics to reside. For the record, spot solder joints at 20mm 
spacing would do just as good a job (As Greg Fryer did to Brian’s cavity), but, I just think 
continuous solder runs look nicer! It’s a personal thing!! 



Tabs in and all seams and butts soldered. 
 

Close-up showing solder joints. 
 



Just the pillar tops to go then. These need cladding as they will supply a four-point 
earthing system to the switch plate. The copper caps will also need soldering to the 
copper walls below them. 
 

Pillar tops clad with foil. 
 
So, there we have it! Cavity fully clad and ready for the electronics! So lets now install 
the mountings for the switch plate. 
 
For this, I am going to use M3 brass knurled expandable inserts. These inserts come in 
two types; flanged and un-flanged. I tend to use the un-flanged version as the flanged 
iteration requires a rebate for its top lip. 
 

M3 Brass Insert 
 
Positioning the switchplate! Now there’s something I’ve thought long and hard about! If 
you remember in part 1 of this tome, I mentioned that I was going to leave a 1mm gap 
around the switch panel such that it could be more easily aligned with the scratchplate. 



That degree of forethought is something you learn over the years! Don’t for one moment 
think I had a plan when I did so, I didn’t, I simply knew that what ever plan I came up 
with, this would make it a bit easier!......... hopefully! 
 
And sure as eggs are eggs, I did come up with a cunning plan! A plan so cunning……….. 
 
Anyway, I digress. I figured that if I printed off a 1:1 scale scratchplate and ACCURATELY 
cut out the switch, pot and switch plate mounting holes, then aligned this with the guitar 
neck and centre line, I could position the switch plate and have access to the mounting 
holes to mark the screw centres! Ingenious? … Fortunately.. Yes!! 
 
So, having printed off the 1:1 scale scratchplate, I set about cutting out the switch, pot 
and switchplate mounting holes with a very sharp scalpel and large cutting board. Then, I 
applied masking tape to the tops of the pillars and along the centre line of the body so 
that I could mark the datum points. 
 

Masking tape added for centre line datums and on the pillar tops ready for marking. 
 
The switchplate was lowered into the cavity and the template laid on top such that the 
switches and pots poked through the holes. The entire switchplate and paper template 
was then moved until the neck and centre line datums aligned, at which point, I held the 
template in situ with small strips of masking tape. 
 



Paper template laid over switchplate and aligned with neck and centre line datum. 
 
Once the paper template was fixed, I gently moved the switchplate until the internal 
edges of the metal switch bodies aligned with the cut-outs in the paper template (I had 
purposefully made them the same size for this reason). 
 

Switchplate aligned ready for marking. 
 



Once the switch plate was fully aligned, I used a thin marker pen to carefully draw 
around the outside edge of the switchplate mounting holes. 
 

Marking around the screw holes. 
 
The reason I only go around the edge is that the pen line eventually provides a centre 
point in which to drill. If you fill the hole with ink, you have no reference for the centre 
and have to judge it by eye! 
 

Screw Holes marked, time to go drilling. 



Once marked, I took the guitar to the pillar drill and ran a 3.2mm drill straight down the 
middle of the marked rings to a depth of 12mm. I then ran a 4.2mm drill down to a 
depth of 5mm. This gave me the necessary rebate to accept the M3 inserts. Now, 
normally, I would use a 4.0mm drill for the insert rebate as it is designed for a 
interference fit, however, as I was using softwood pillars, and my mounting hole was 
precariously close to the edge of one pillar, so I decided to go for a looser fit and epoxy 
the inserts in place! All part of designing on the hoof I guess! 
 

M3 Inserts Epoxy’d into place. 
 
Time to look at the tremolo system. 
 
My Peruvian Trem block and arm has arrived. Now I can finalize the designs for the Knife 
Edge system I plan to use. 
 
The block and arm are nicely built. The arm is topped with a standard Strat-style plastic 
tip and the brass to steel soldering is nicely finished. I have a slight issue with the 
amount of play between the brass bush and M4 block spigot, but I can easily overcome 
this with a little shim. 
 



CAD Render of the Trem Assembly. 
 

My Knife Edge design was based around making the most of the tools I had, which 
included rebating bits. I have already mentioned that my Knife Edge design was to have 
the same amount of free lift as the original and not be restricted by its back plate. To 
that end, I knew I had to sit the knife edge further forward of the mounting plate, 
therefore, it reasons that the mounting plate would have to recess further into the body. 
 
In order to achieve the depth I needed, I would have to modify a 35mm rebating router 
bit. Small price to pay really!...........  



Underside view of the Rendered Trem Assembly. 
 
Drawings finished, materials specified and the drawings are sent out to my local machine 
shop. The resulting Knife Edge is a thing to behold. Well, it’s been nicely built to relatively 
close tolerances, so I’m happy. 

Rear of the Knife Edge. 



One quick point; If you are asking a machine shop to build this, most will charge you to 
tool-up for the rear radii. Don’t! Just have them round it off by hand with a linisher! At 
the end of the day, it is going to be seated into a soft piece of wood. If it doesn’t fit in a 
couple of places, carve out the wood….. Simples! 
 

Front of the Knife Edge 
 
Once the stainless Knife Edge was delivered, I could check its dimensions and finalize the 
designs and line drawings for the rebating template. 
 
That’s another annoying trait of mine by the way! Even though I design things and 
specify really close tolerances, I still tend to wait for the item to arrive and then measure 
it, before commencing the next stage! OCD!...... Me, Nooo! 
 
Knife edge dims checked!....perfect!...... OCD, OK, maybe!... Time to finalize the drawing 
for the rebating template! This template had two functions: one, to guide the router to 
form the knife Edge rebate, the other, to allow me to accurately cut into the rear of the 
body to allow space for the trem spring bolt heads. Both of which required different final 
cut heights, so I had to be careful and not move the router head too far round! Easier 
said than done. Just look at the small hole I was working in, and that was totally covered 
with the router base, so I could not see in! 
 



Trem Knife Edge Routing Template. 
 

The next thing I had to do was modify the router bit. The only 35mm diameter bit I had 
was bearing guided, which means that even if you remove the bearing, there is still a 
long bush protruding beyond the cutting heads. I needed my bit to rout down to the 
lower surface, so had to remove the protruding bush. This, I did with a square file. I did 
not use a flat file as there was a good chance I would hit the cutting heads and damage 
them, so kept it small and controllable. It took longer, but it was worth it! 
 

Modified 35mm Rebating Router Bit. Note filed-down bearing boss. 



Router bit modified, it was time to dig-in and get this rebate sorted! First things first. This 
is a ¼” shaft 35mm diameter bit mounted in a ¼” – ½” reducing collet almost to the 
extremes of its safe shaft holding limit, so I backed the router speed down to its lowest 
Possible rpm.! 
 
Now, as I mentioned earlier, I had a single template for two different cuts, so I worked 
on the rear rebates first. These, I decided, were necessary to enable adequate space for 
the trem bolts to be installed and adjusted. But, it was also important to leave sufficient 
wood below the Half Moon fixing screw hole in order that the screw of choice would both 
bite and hold after a number of removals. I therefore decided to leave a 6mm thick top 
lobe for that reason. So, my rear facing rebate was to be between -6mm and -32.5mm. 
 
This was not going to be routed in one go! Even with a fully (and safely) colleted ¼” 
shafted cutter, I could only really cut in 6mm stages, but in this case, I had the ¼” shaft 
hanging out of a reducing collet, so decided to take it easy and route out in 4mm stages. 
This sounds painful, but in reality, as it only takes 10 seconds per pass, it didn’t take that 
long. In fact, it took me longer to ascertain how deep I was each time as I couldn’t see 
where I was cutting! 
 
Another thing to bear in mind is dust build-up in the templates, especially in closed 
cavities like this as the wood dust flies upwards and sits on the next flat surface. The 
base of your template. Each time you move the router, the guide bush squashes the dust 
against the side walls of the template thus slowly reducing its dimensions. Before you 
know it, you are 2mm short of the mark! So each time you stop the router and remove it 
to check progress, clean out the template! 
 
Next cut was the tricky one for the Knife Edge. Tricky because I had to route out the 
underside of the body leaving just a 1.6mm thick top section. One premature lift of the 
router and that would be the top veneer section gone! Obviously, I did this in many 
stages; the first was the lower cut whereby I un-plugged the router, rested it on top of 
the template then slowly adjusted the bit height whilst turning the spindle by hand. By 
doing this, you can feel the point when the cutter just begins to touch the floor of the 
cavity. That’s the point to lock-off the router and go in for the lower cut. After this first 
cut, I wound up the bit 4mm each time and gently routed out the wood. Then, it was 
time for the final top cut. Once I was within 2mm of the top, in reduced each cut 
increment to 0.1mm steps (1/4 turn of the vernier knob on my router) and measured the 
thickness of the lip at the end of each pass until I hit 1.6mm. At the end of the last cut 
(and every one before it), I gently moved the router to the centre on the template hole, 
switched it off and waited for it to stop before lifting it out of the cavity. 
 



Main rebating done. Note 1.6mm thick overhang at the top. 
 

I had pondered the best way to drill out the trem bolt rebates for a while! I have seen 
other attempts on the internet where people had drilled at an angle from the top, but 
that was a little hit-n-miss for me! 
 
I figured that as I was going to drill the trem adjustment holes in the body, I may as well 
keep going through and in turn, drill the holes for the bolts. Great idea!! However, I did 
not want access holes larger than 5mm diameter in the body and the trem bolts were 
6mm dia! 
 
I hatched a cunning plan, but this plan would only be cunning if, and only if, I could keep 
the drill bit square, level and true over a depth of around 150mm. So, another guide was 
required. One that would centre the holes to the guitar centre and make sure I stayed 
level with a small diameter drill the length of my foot! Ladies and gentlemen, I give you 
the Trem Access Hole Alignment Guide! Or ‘TAHAG’ as I now call it! 



TAHAG, The rather rough-looking access hole alignment jig! 
 

TAHAG, was built out of a piece of 6mm MDF and a few blocks of rough sawn oak. The 
centre hole was counter-bored and allowed the unit to be bolted in place on the guitar 
using the rear strap button screw. The other two holes provided perfectly straight guides 
for the long 5mm Auger bit. These were initially drilled on the flat table of the pillar drill, 
so I knew they were square! 
 
Two access holes drilled and things were looking good! 
 
I now needed to open up the 5mm diameter holes in the wood behind the Knife Edge in 
order to provide a suitable space for the trem bolts to reside. This was where my cunning 
plan came into play! Most counter-sinking bits are multi-fluted and gently fettle-out the 
wood to the depth you need. There is, however, one specific counter-sinking bit that I 
have used in the past that is, in no uncertain terms, a bit of an ‘animal’! Honestly, you 
rest this bit gently in a small pilot hole, spin up the drill, and before you know it, you are 
waving to a Kangaroo and a bunch of Antipodeans as you have bored through the wood, 
then through the Earths core to the other side! So, it’s a somewhat frisky bit, but, I 
thought, ideal for counter-boring my rebate! Only one problem then, how to drive it in 
such a small space! Thus, my cunning plan! I had a few pot shaft couplers in stock and 
figured they would enable me to drive the bit with an electric drill via a 5mm extension 
shaft! Which, is exactly what I did! If you don’t have a 5mm dia rod to hand, an old 5mm 
drill bit would do the job just as well! 

 



Trem spring bolts rebates using a small countersink bit. 
 

Countersink bit driven through the access holes via pot coupler. 
 



Bit driven with a 5mm dia steel shaft passed through the access holes. 
 

So, within a couple of seconds, the counter-bores had been drilled. Perfectly centred, and 
perfectly straight! No angled drilling required! 
 

Trem spring bolt recesses drilled true and square. 
 



Time to try Knife Edge for size! In this instance, a further 2mm depth was required. 
 

Once all the holes were drilled, it was time to try the Knife Edge for size. I reckoned mine 
sat too far proud by around 2mm, so re-set the routing jig and went through the whole 
process again until I was satisfied with the depth of rebate! 
 
Once happy, it was time to screw-in the knife edge. I had already marked the hole 
centres by pushing a 4.5mm drill bit through the screw holes in the Knife Edge. This gave 
me a good staring point and helped the screw threads bite a little on their initial turns. 
 
I used three 1½” No. 8 screws for this purpose and drove them home using a long hex-
drive No.2 pozi bit and spanner, making sure the screws were heading home square at 
every quarter turn of the driver! Note! Do not over-tighten the screws! As soon as they 
start to lock, stop turning! Leave them for a couple of minutes, then, give them one 
further quarter turn. That’s it! They have to terminate a 35Kg load, so they need to be 
holding on firmly! 



Knife Edge mounting screws tightened up using No2 Pozi-bit with a small spanner. 
 

With the Knife Edge installed, I loaded the trem block and wound up the bolts to set the 
springs. At this point, it was just an arbitrary tension as it would be properly set later.  
 

Trem installed. 



Now to the bridge:- 
 
The Hybrid Bridge. 
 
As mentioned previously in this article, I had designed the bridge base to be 17mm wide 
as opposed to 15mm as per the original as I did not want the saddles flying past the 
edge of the thinner bridge. I was also, originally, going to have the base machined out of 
aluminium, but decided to go for Dural as it is a little more resilient and would allow me 
to torque-up the outer saddle screws in their threads with a little more confidence! Bear 
in mind the outer saddle screw threads are only 4.5mm deep and in aluminium that is not 
a lot of thread depth! 
 
So, the machined bridge base arrived and looked good. I decided immediately to load up 
the saddles and check that all fitted nicely, which, thankfully, it did. 
 

Hybridge Bridge assembled with Wilkinson roller saddles. 
 
With the bridge saddles tested, it was time to mount the bridge on to the guitar body. 
 
I had decided to go with six mounting holes; firstly, as it gives a far better mechanical 
connection between string and body and secondly, it’s a kind of homage to the original. 
The only downside being that you have to get all six holes perfectly aligned, especially 
when you are using M3 brass inserts! 
 



So how do you go about aligning a bridge? Well, that’s a fair and good question! I’m sure 
there are a number of specialists out there who will tell you the ‘correct’ way to do it, but 
they weren’t to hand on the Sunday I did this, so instead, it got done my way!.... 
 
My way, by the way, is this way: 
 
Firstly, set the saddles approximately central to the base block. Loosely string the guitar 
with new strings then place the bridge in its approximate position. Make sure all the 
strings are sitting in the roller slots. 
 
Tune the strings to pitch. Give them a good tug as you would do normally, then re-tune. 
 
You’ll need a tuner next with an internal mic. I use the Petersen Strobe tuner app on my 
phone. 
 
So, with the tuner resting on the top of the guitar, gently hold down the G String at 12th 
Fret. Check the tuning. If it is flat, move the bridge slightly forward towards the neck. If it 
is sharp, move the bridge slightly rearward towards the trem. I tend to use the G string 
as in most cases, its intonation requires the saddle to reside approximately mid position 
of its available travel. 
Retune the guitar and test again at 12th fret. Once this is looking in, gently push the 
string down at 24th fret and check tuning. Again, move the bridge very slightly to correct 
the error and bring the tuning in. 
 
When zero, 12th and 24th fret positions give you perfect tuning, that’s where you want to 
mount your bridge. Before you do so however, firstly; make sure the bridge is centered 
with the top and bottom E strings sat at equal distance in from the edge of the 
fingerboard at 24th fret and secondly; make sure the bridge is parallel to the bridge 
pickup (perpendicular to the centre line of the guitar). 
 
At this point, I carefully placed masking tape markers around the bridge. Each marker 
just touching the bridge base along its length. Then, removed the strings and removed 
the saddles from the bridge. The bridge base, was then accurately placed back into 
position and its mounting hole centres marked in the same way I’d marked the switch 
plate earlier. 
 
The body was transferred to the pillar drill whereby the mountings were first drilled with 
a 3.2mm drill bit to a depth of 12mm, then counter-bored with a 4mm drill to a depth of 
6mm. 
 
A quick check with the bridge to confirm alignment and it was time to glue in the brass 
inserts. Once again, I was using epoxy to hold the M3 brass inserts in situ. You have to 
be very careful not to put too much epoxy down the hole as you neither want to fill the 
lower recess or clog the insert! Just a thin layer wiped around the upper wall will suffice! 
 
That done and the inserts were gently tapped into place using a long M3 machine screw 
wound in three to four turns, then unwound again once the insert was in level and 
square. Note; the longer the screw you use to align the inserts, the more accurate your 
final angle will be!  
 



Bridge was positioned and holes marked, brass M3 inserts were then installed. 
 

Inserts installed. Allow 16 hours for the epoxy to set! 
 

Dural Bridge base installed. 



Saddles loaded for intonation check. 
 

Revised Bridge Base with ‘Authentic’ rounded-off edges. 
 



Loading the Pickups. 
 
Firstly, I had to determine the actual pickup heights. There are a lot of diagrams floating 
around that give pickup height details for the RS, but, they are all referenced to the 
underside of the strings! I really can’t see the point in this as almost everybody will have 
their string action set at different heights! Far better then, in my humble opinion, I 
decided to reference the pickup heights to that of a straight edge resting along the tops 
of all the frets. 
 
To be honest, and I haven’t asked him yet, but I reckon this is how Brian and his Dad 
set-up the Trisonics in the first place, as the distance from the underside of the straight 
edge to the top of each pickup is, to all intents and purposes, a constant! 
 
So. Firstly, place your straight edge along the centre line of the frets board. 
 

Straight edge on fretboard centre line. 
 
Then, set the pickup height so that you have 2mm between the underside of the straight 
edge and the top of each pickup. Yes, On Brian’s guitar, all the pickups are flat and all 
are set at 2mm below this line. What you do with the string heights afterwards is up to 
you, but at least the pickups are now at the correct height. 
 



All pickups are set at 2mm below this lower edge. 
 
Small ‘Did You Know’ here: 
 
Did you know that on Brian’s Old Lady, if you fret the bottom E string at the 24th Fret, it 
physically touches the neck pickup! 
 
Now we have the pickup recesses routed to the correct depth, we now need to place the 
pickups at the correct locations. 
 
To do this, I have printed another copy of my scratchplate drawing. The same one I used 
to locate the switchplate. This time, I cut out the pickup holes and cut some access 
windows above the pickup mounting tabs. With the pickups resting loosely in their 
recesses, the paper cut-out was lowered on top, located onto the switches and held 
firmly in place with a number of masking tape strips. 
 
The pickups were then carefully moved into position and their mounting hole fixing points 
marked with a thin tipped felt tip pen. 



Scratchplate guide sheet added with grid to locate pickups. 
 

Cut-outs to allow pen-marking through pickup tab holes. 
 



Now marked, the guitar was back on the pillar drill having the holes drilled for the pickup 
fixings. Once again, I used M3 Brass inserts epoxy’d into place, but you could be a 
traditionalist and stick with small wood screws. However, if you plan to fiddle with pickup 
heights, I’d go for the M3 option as wood screws will very quickly strip their threads! 
 
Quick note: If you are going the M3 route, you will need to bore-out the pickup mounting 
tabs to 3.2mm. AND DE-BURR THEM! 
 
For fixing, I used M3 x 12mm countersunk headed screws simply because they had a 
lower head profile to a pan headed version and space is tight in this area. 
 
To lift the pickups to the exact height, I used flat M4 washers as they have a similar 
outer radius to the pickup mounting tabs, so would provide a more stable base. 
 
Don’t forget to add the pickup case earthing wires! 
 
Trisonics have a coil with two wires popping out through a couple of holes in the base. 
The metalwork of the pickup is not earthed and without one, will not provide any 
shielding to the windings. Adeson kindly provide earth bonding wires with their pickups. 
They even go to the trouble of soldering on eyelets, so you don’t need to!  
 

Pickups installed and wired to posts. 
 



With the pickups mounted, it was time to wire them to the copper and posts. Lets start 
with the earthing first! 
 
Adeson pickups already have the outer case soldered to the base plate, so using the 
supplied earth link is more than adequate. Earth links should be connected to the copper 
(Faraday) cage as soon as possible, so keep the wires short and solder them to the 
copper within a couple of inches of the pickup. I know Brian has long runs back to the 
switchplate solder tag, but that will change very soon, so don’t be tempted to go that 
route! All you are effectively doing is adding RF Aerials to the system and if you use 
transmitters, you are going to pick-up more noise! 
 
The pickup winding wires to the posts also need to be as short as is reasonable! But don’t 
cut them so short that after a couple of changes, they don’t reach! Add some little loops 
and bends as in the picture above. They are not there to be pretty, they are there to 
ensure that after a few maintenance solderings/unsolderings, you still have enough wire 
to reach the potsts!  
 

Finished Wiring.  
 

With the pickup wires made off to the posts, the twisted pairs can now be tied to the 
posts and soldered. 
 
As I mentioned earlier, In Brian’s guitar, I used waxed lacing chord to tie the twisted pair 
wires to the posts before doing a loop and soldering them on. This was to give the 
twisted pairs some strain relief! They are the longest wires in the guitar and with a free 



span of some 140mm and terminated only at the solder joints; these were the most 
vulnerable points in the guitar’s electronics. In fact, nearly all the electrical faults in the 
guitar since I have been involved with its up-keep have been those joints! That is why 
they now have strain relief, and that is why I have added the same strain relief to this 
guitar! 
 

Jack and Cavity Wiring. 
 

Now to the other end! 
 
The jack wiring is simple! Earth it via a twisted pair straight to the copper on entry! I use 
a twisted pair simply to increase the wire CSA at this point as sometimes you might need 
to dump a fair bit of RF current to ground. 
 
Then, right next to where you ground the jack earth, terminate the switchplate earth and 
switch-stack earths. 
 
The hot wire from the volume pot goes straight to the tip lug of the jack. I use adhesive 
lined heatshrink on the solder lugs as it provides both insulation and strain relief. 
 
Quick Tip!  
 
When soldering wires in a guitar, hold it in the position it will be played! This will show 
you which wires will be flopping around and needing strain relief! 
 



KAT Burns RS Conversion Part 3. 
 
Starting with the scratch plate. 
 
I had already worked out the shape of the scratch plate in AutoCAD. The good thing 
about CAD is that you can play with it as much as you like, as often as you like, and it 
costs nothing! I must have changed the shape of the scratch plate about five times, just 
trying to cover all the voids whilst making it look right. 
 
In order to get it spot-on, I had added a grid to enable me to accurately note the areas 
that needed attention and those that I could ‘cheat’ a little more to steal precious 
millimetres. 
 

Test print of Scratch plate to check for size 
 
Each time I printed off another test guide, I had to cut out the holes for the switches and 
pots. This I did with a sharp scalpel on a large cutting board (not the dining room table 
top!). Each time, I tweaked the shape, I was getting closer and closer to the perfect 
scratch plate configuration. 



A little adjustment needed here to ensure old screw hole is covered 
 

At the end of the day I had two main issues: 
 

1. Cover as many old screw holes and cavity voids as possible and, 
2. Maintain the originals’ shape. 

 
As you can see from the previous picture, I was literally down to sub-millimetre divisions 
by the time I was full satisfied with the outline. (The grid is a 2mm pitch). I also added 
numbers within the grid such that I had suitable reference points to lock on to when 
inputting the change data back into the CAD drawing. 
 
Once I was fully happy with the final print, I converted the CAD file to a .DXF format and 
sent it to the laser-cutting shop. 
 



6mm thick acrylic laser-cut template 
 
The shop laser-cut the shape out of 6mm thick acrylic. One thing to bear in mind here is 
that the laser cuts a 0.3mm wide channel, so I had to apply an offset of 0.15mm in order 
to ensure the laser cut to the outer edge. 
 
The Larger switch holes are the correct size for the 1.5mm diameter bit and 10mm 
diameter router guide bush I was planning on using. More on that later! 
 

Trying the laser-cut template for size. 
 



As soon as the template arrived, I checked it for size on the guitar. It fitted perfectly! 
As an aside, I had 1.5mm diameter holes cut into the template as scratch plate screw 
hole guides. You often hear of people mounting Perspex scratch plates only to find they 
crack and split around the screw holes when mounted. 9 times out of 10, this is due to 
the scratch plate hole not being perfectly centred on the drilled body hole. 
 

Another shot showing the template in situ. 
 
I had the 1.5mm guide holes cut so that I could use the main template as a guide for 
both the scratch plate pilot holes and guitar body pilot holes. Running a 1.5mm drill into 
both guarantees a perfectly centred hole every time. 
 



Overhead shot showing just how close the scratch plate edge is to the cavity void below. 
Template checked, it was time to go for broke and cut the Perspex scratch plate. I say go 
for broke for a reason. For some strange reason, although the Perspex was relatively 
cheap (only £10), I had decided that I only needed sufficient for one scratch plate and 
one half moon plate. This now meant that I had to cut all this lot and rout it with no 
mistakes! …. Great!... 
 
First things first, install the correct blade in the jigsaw. 
 

Fine blade left, coarse blade right. 
 
Perspex is renowned for shattering at its earliest convenience, so the jigsaw blade 
needed to have small teeth, similar in pitch to a junior hacksaw blade. Anything coarser 
would wreak havoc with the Perspex. 
 
Also, try to use a jigsaw with a built-in speed controller and back it right off! Remember, 
there is absolutely no rush whatsoever to cut this material (especially if you have only 
bought enough for one attempt!) 
 
Now, the Perspex is normally supplied with protective film on both surfaces. I’d strongly 
suggest you leave that on until you are just about ready to fit the finished scratch plate 
to the guitar! You can do all the drilling, routing and edge polishing with the film in situ! 
 
So, first I laid the template on the piece of Perspex. I tried to move it as close to two 
edges as possible in order to save as much material as was possible. In the end, I 
allowed around 4mm from the template to the material edge. I then drew a line with a 
marker pen around the template and pickup holes. 
 
With the jigsaw, I carefully and slowly cut just outside this line such that the router bit 
did not have to do too much work. 



Rough guide line around template 
 
Once that was done, I drilled some pilot holes within the pickup markings, then followed 
through with a 12mm drill bit that would give me ample space to drop the jigsaw bit 
through to finish the cut. 
 

Pilot hole in Pickup area 
 



12mm drill in pickup areas 
 
Once the larger holes were drilled, I was able to drop in the jigsaw blade to cut out the 
bulk of material within the pickup areas. 
 
Remember, I am only using a 6mm diameter trimming router bit, so the more material I 
remove now, the less work the bit will have to do later.  
 

Jigsaw cutting out bulk of pickup areas. 



Time to build a Router Table! (Or buy one of course!) 
 
A while ago, I needed a router table, so decided to build one that would bolt to the top of 
a Workmate. 
 
Mine was built out of two sheets of MDF. Both the same size as the fully opened footprint 
of the workmate tops. The lower sheet 18mm thick, the upper 12mm. 
 
Basically, I drilled a 40mm diameter hole in the middle of the upper sheet, then, jig-
sawed out the shape of the router base in the lower sheet. I then just had to mark 
through the router mounting holes and drill three 6.5mm holes which I then rebated from 
the top. These would allow the router to be slung from underneath and bolted securely 
and squarely in place. 
 

Router Mounting Holes. 
 



Top of the router table showing 40mm dia hole and rebated mounting screws. 
 

Underside of router table showing router base rebate. (it doesn’t have to look pretty!) 



This done, the router can be bolted up into position and the router table top secured on 
the workmate. 
 

Underside view of router in situ 
 
I have secured my table top to the workmate using four M6 ‘T’ Nuts and machine screws. 
The ‘T’ Nuts are the same units used to mount speakers in cabinets. Basically a threaded 
tube with a ‘top hat’ section adorned with four handsome spikes! 
 
Router table ready, lets go make a scratch plate! 
 
First thing to do was add the double-sided tape pads. These need to be kept relatively 
thin and generally placed around the periphery of the panel. They need to be placed 
close to the edges of the scratch plate and pickup apertures. If you go too far in-board, 
there is a good chance you will snap the Perspex trying to part it from the template. 



Adding double sided tape pads 
 
With all the pads added, it was time to invert the template and stick it to the Perspex. 
 
This needs to be done with a little care and precision, but if it sticks in the wrong place, 
don’t panic. Simply run your finger nail between the two and the will click apart. Once 
you have the template in the correct place, apply firm pressure to ensure the tape is 
adhering to both surfaces. 
 

Template stuck to Perspex ready for routing 



Choice of router bit. 
 
Obviously, the smaller the bit diameter, the tighter the turns can be on the scratch plate. 
The tightest radius I had designed into my scratch plate were the two 3mm radii corners 
at the back of the neck cut-away, thus my choice of bit was 6mm diameter. 
 
Finding a good quality 6mm diameter trimmer bit is not that easy, but thankfully good old 
Axminster tools offer just the thing! 
 
My table mounted router has a ½” collet, so I needed to use a reducer bush. 
 

6mm Trimmer bit with reducer 
 
Remember to make sure the router bit and the reducer are seated well into the collet. 
Again and as mentioned before, you should not set the bit shank out further than its 
diameter, so mine was set out at ¼”.  



¼” router bit set in ½” – ¼” reducer 
 
With the bit set in the router collet, it is time to wind the router up through the table 
aperture to the correct height. 
 
Ideally, you want the trimmer bit ‘following’ bearing to sit mid-way up the template side 
wall. It doesn’t matter if the cutting blades are also within the template zone as they will 
not touch the template wall. 
 

Trimmer bit set at the correct height 
 



So, as before, you need to feed the material into and against the rotation of the spinning 
cutter. Try and go the other was and you’ll almost certainly end up with the scratch plate 
on the workshop floor! 
 
With Perspex, you have to be very careful and only take off small slips on each pass. 
Perspex tends to let the cutting blades ‘bite’ in and before you know it, a large lump of 
your material has sheered off! 
 
It is tempting to simply let the router bit run up to the template and then to track the bit 
around the template, but this is not a good thing to do, as, at some point, a large enough 
lump will, once again, sheer off taking a few millimetres of your scratch plate with it. 
Then, you’d need to start all over again! 
 
Simple rule of thumb here really. Take it easy! Spend a couple of hours doing it if you 
have to! 
 

Trimming around the template. Just take it easy. That small section around the lower 
horn took 5 – 6 passes! 

 
Next to be trimmed, the pickup apertures. Again, carefully drop the scratch plate over the 
bit with the router turned off. Make sure you centre the bit in the pre-cut hole, hold the 
scratch plate firmly in place, then turn on the router. 



Scratch plate main routing completed 
 
Routing the switch toggle apertures. 
 
I had held off finalising the scratch plate design until I’d bought the router bit I was going 
to use to route the switch toggle apertures. I wanted the smallest bit possible. I think 
from memory that Axminster Tools sell a 3mm diameter bit, but had I used that, I would 
have had to finish off the hole corners with a file and that, in my mind at least, opens the 
door to messiness! 
 
Eventually, I found a supplier of modelling router bit sets in the US, so bought the whole 
set. The smallest bit was a single flute 1/16” (approx 1.5mm) diameter beauty that had a 
¼” shank. This was perfect and would allow me to route the switch apertures to their 
final shape and size. No additional filling required at all. 
 

¼” shank modellers’ router bit set from the US of A. 



Now I had my router bit size, I could finish the scratch plate drawing ready for laser 
cutting. 
 
All that had to be done was calculate the offset between the bit and the guide bush and 
draw the lines with the correct radii. 
 
For the switch toggle apertures, I was going to use my ¼” trimming router with a 10mm 
diameter guide bush fitted. That required a 4.25mm offset. Switch aperture details 
added, the drawing was sent in DXF form to the laser cutters. 
 

Trimming router with 10mm diameter bush and 1/16” bit fitted 
 
Now, with the scratch plate template stuck to the Perspex, it was time to route the switch 
toggle apertures. 
 
There are a few things to bear in mind when doing this: 
 

1. The router bit is tiny. Just 1.5mm diameter, so WILL break very easily. So, back to 
my original guidelines in part 1 of this novel; only ever route as deep per cut as 
the bit is wide! In other words, only ever dive the router in to a maximum of 
1.5mm per cut. I personally have a lot of respect for my tools and bearing in mind 
these bits flew all the way from the States, I decided to take it in 1mm steps. 

2. As the router bit is so small, take it easy. Don’t push against the bit; it will break! 
Instead, just apply a little pressure to ensure you follow the guide. The router will 
do the rest. 



3. You’ll need to lower the router bit gently into place with the router running! Don’t 
try to start the router in situ with the bit resting on the Perspex. There is a good 
chance the torque of the motor will shear the bit! In order to get the cut depth 
correct I lowered the router into the guide hole (with it unplugged) and carefully 
lowered the bit until it just touched the surface, then I locked off the router. I then 
removed the router, measured the distance between the end of the bit and the 
face of the router base, then adjusted the bit further out by 1mm. Remember to 
lock the router again otherwise you will find you bits slowly drops during the cut. 

4. Remember also that because you are routing within an internal guide hole, you are 
effectively working blind! So, you have to work by ‘feel’. In other words, you are 
feeling for the boundaries of the template. When you hit the corner, ensure the 
guide bush follows that shape. Don’t just consider it a 90 degree right turn and 
start shooting off down the straight again. I always tend to do two to three circuits 
of the template hole just to make sure I have the correct shape. 

 

First cut at 1mm depth. Note; with a 1/6” bit, no further filling is required. 
 
Three to four cuts later and the first aperture is routed. 
 
One thing to consider with Perspex and single flute router bits is that they can sometimes 
deposit plastic back on to the cut surface if the area gets too congested with shavings. 
 
I tend to blow out the swarf between cuts and then, once the final cut is done, I remove 
the centre piece and blow out all the swarf. I then drop the router in for one more run, 
simply to clean off the cut surfaces.  



First switch toggle aperture completed. Five more to go! 
 
With all six switch apertures complete, it seemed as good a time as any to add the edge 
radius to the scratch plate. 
 
To that end, I decided to use a router bit to form the edge detail instead of a scraper. 
 
Brian’s scratch plate may have started life with chamfered edges, but they are more 
curved these days, which, I think helps to make it stand out a little more against the rest 
of the pack! 
 
Knowing that I had 3mm thick Perspex, I chose an Ovolo radius cutter with a 3.18mm 
diameter curve as I did not want a full and perfect quadrant section, so the 0.18 offset 
was just about right. 
 



3.18mm Radius Ovolo Router Bit from Axminster Tools. 
 

Ovolo Bit with larger follow (flush trim) bearing fitted 
 



Note: This router bit is sold with two bearings of different sizes. The bearing fitted as sold 
must be changed to the larger flush trimming version shown above, otherwise, you will 
cut into the scratch plate. 
 
First-things-first, the template needs to be removed from the front surface of the Perspex 
and re-stuck to the rear. Alternatively, you could have stuck it to the rear from the start! 
 
Makes sure that you align the two materials perfectly before applying pressure to fully 
adhere them together. Then, Insert the Ovolo bit in the router (still table-mounted) and 
adjust the bit height such that the lower edge of the Perspex just touches the lowest 
point on the cutter curve. If you hold the piece in place and gently rotate the router bit 
by hand, you will feel when it starts to touch. Once you found this point, back-off the 
router bit (height) by around 0.5mm. You should be able to clearly see a gap between 
the lower surface of the Perspex and the cutter. You should also notice that the bearing 
lines-up nicely with the template side. 
 
Whist having done these checks, you are effectively ‘good-to-go’, I would still strongly 
advise that you make a simple test piece to try it! Again, it’s far better to bugger up a 
small test piece rather than the scratch plate you have just spent all morning building! 
 
A quick word of advice: Remember that you will not be adding radii to the neck pocket 
area or bridge section in-fill, so don’t route around those corners. 
 
Routing completed, I carefully and gently smoothed around the routed area with a piece 
of 2000 grit wet-n-dry paper. Note: I did not remove the protective plastic film in order to 
do this. You don’t need to as you are only sanding the area that has been cut. 
From there, and with the film still in place, I polished the edges with Brasso. The nice 
thing about leaving the protective film in place is that the metal polish does not get on 
the already highly polished surface of the Perspex. 
 
With the edges polished, this left one more job to do before the template was removed 
for good; the mounting holes! 
 
I had these laser cut at 1.5mm diameter, so with a 1.5mm diameter drill in the pillar drill, 
I carefully drilled through the guide holes in the template and Perspex. 
 
Yet another note: Always make sure you have a piece of flat material underneath the 
Perspex when drilling. MDF is fine! It stops the material splintering as the drill punches 
through the lower surface. 
 
At this point I also drilled the volume and tone pot holes. These were cut at 10mm 
diameter in the template, so I marked the centres with the 1.5mm router bit when I was 
routing the switch apertures (the 10mm dia guide bush centring the bit perfectly).  
Running up through at least four drill sizes, I ended at 10mm diameter for both pots. 
 
As I had decided to use a single plate to mount both the switches and pots, I would need 
to rebate the scratch plate in order to accept the pot mounting nuts. As these are 2mm 
thick and the Pespex is 3mm thick, this would give me 1mm left or Perspex to cover the 
nuts. 
 
In order to achieve this, I drilled a 20mm Diameter hole in a spare piece of 6mm MDF 
and placed (and clamped) that centrally over the rear of the volume pot hole. I fitted the 
trimmer router (still sporting the 10mm guide bush) with a 6mm diameter straight bit. 



Then adjusted the router such that the bit sat out by 8mm. This would give me my 1mm 
skin covering the pot nuts, 
 
Two quick cuts later and the nut rebates were finished. Time to try the scratch plate for 
size! 
 

Scratch plate routed, drilled and rebated (It fits!) 
 
With the drilling and routing completed, and the plate checked for fit, I whipped out the 
roll of copper tape. Time to shield the scratch plate. 
 
Now, whilst Brian’s RS has the entire underside of the scratch plate covered with tape, I 
had no desire to do the same to mine! For starters, there is no point in adding shielding 
where there are no electronics and secondly, it’s just adding to the weight of the 
instrument. 
 
So, my scratch plate was going to be shielded only where the shielding was going to 
make some difference. Or, as can be seen below, from about lower third pickup height 
downwards. 
 
The tape duly applied and tack-soldered with the smallest of blobs (remember that in 
some places, the solder blob will sit between the underside of the scratch plate and 
guitar body lifting it ending up with a visible gap!). 



Finished scratch plate with copper shielding 
 
With the scratch plate complete, it was time to offer it to the guitar such that the 
mounting holes could be drilled. 
 
You often read about people cracking their scratch plates when they screw them to the 
guitar. In some cases, this is simply due to over-tightening, but I would guess that in 
most cases it is simply due to a slight misalignment between screw holes and drilled 
holes. The side forces that can applied to the material by a misaligned screw can be 
immense! 
 
So, to alleviate this problem, or error, I used the scratch plate as the drilling template. 
Remember I had run a 1.5mm drill down through the template. Well, I kept it that size to 
reduce the error that may occur during drilling, so, to drill the body used the following 
procedure: 
 
Firstly locate the scratch plate in its final location. By the time you have reached this 
stage you’ll find that there are so many contact points that the scratch plate locates itself! 
Once in the correct position, add some masking tape strips around the edge just make 
sure it does not move during drilling. 
Put a 1.5mm drill bit in your drill and carefully drill down each mounting hole by around 
8mm. Make sure you hold the drill vertically as you do so! 
You should now be able to look down each hole and see a perfectly aligned pilot hole in 
the body. 
 
With the pilots drilled, I took the scratch plate back off the guitar in order to drill out the 
mounting holes to 3.2mm before adding suitable countersinks. 
 
The holes in the body were further opened out to 2mm to a depth of 8mm ready to 
accept the screws. 



Scratch plate now mounted to the guitar 
 
Before screwing down the scratch plate, lay it on the top of the guitar and check that it 
seats properly all around its periphery. It should, sit perfectly flat on the guitars surface 
with no lifts, kinks or raised sections. Do not expect the screws to ‘pull it in’ if there is a 
gap! All that will happen is the scratch plate will crack under the stress. 
 
It was at this time that I realised that mine was not sitting flat around the neck area. A 
quick assessment of the area offered an explanation; On the Burns guitar, there is quite a 
large radius of lacquer forming a fillet around and underneath the scratch plate neck 
pocket. There was no way I was planning on removing that lacquer, so I filled out a 
chamfer on the back of the scratch plate such that it now sat level. 
 
One more final check and as all was OK, I screwed on the scratch plate, and in 
celebration, mounted the two knobs as well!! (You gotta have some fun!) 
 
As far as Perspex parts go, that just left three still to build; the behind-bridge in-fill, the 
half moon trem cover and the new rear plate (I never liked the cheap plastic Burns 
offering!). 
 
So, to the behind-bridge in-fill first. From the start, I had always intended to build this as 
a separate piece to the scratch plate proper (rather than cut it out from the main piece 
after it was shaped). In my opinion, there simply aren’t thin enough coping/hack saw 
blades that were thin enough to give me an almost gap-free joint. 
 
The joy of designing these things on CAD is that I simply had to print out another small 
piece of paper, stick it to a bit of Perspex and machine it! All that was required after that 



was to add the radius, which was a little fiddly due to its small size, but to all intents and 
purposes required the same operations as the main scratch plate. 
 
The final polished piece was then epoxy glued to the body and held in place with masking 
tape until cured. 
 
The Half Moon plate, however, required a slightly different approach. 
 
The CAD print-off/stick paper/cutting/sanding method is great for non linear shapes as 
they can be shaped quite accurately, however, to be able to hand shape a perfect semi-
circle I felt I needed a little help! 
 
So, I built a small jig that would allow me to sand a nice curve about a pivot point. The 
first stage was based around 1 piece of 6mm thick MDF. This had the CAD print-out stuck 
to its surface.  
 

Half Moon pre-template rotating about the M3 pivot 
 

I had added a small circle to the drawing to mark the centre point of the curve. I then 
drilled a 2.5mm dia hole at the centre point and mounted it to a second piece of MDF via 
an m3 screw. 
 



Rear of base board showing rebated M3 screw 
 
All that was now required was to rough cut the shape and clamp the base board to the 
bobbin sander. Rotating the half moon shape would then give me the perfect smooth 
sanded shape. 
 

Base board clamped to bobbin sander showing sanding operation 
 



The rest of the shape was hand sanded until spot-on before being transferred to a 4mm 
thick acrylic sheet to form my permanent template.   
 

Finished MDF Pre-Template 
 

Finished 4mm acrylic Half Moon Template 
 



Once the acrylic template was finished, it was simply a case of marking and cutting a 
piece of Perspex then routing as before. The same rules were applied to the single 
mounting hole as were applied to the scratch plate mounting holes. 
 

Behind-bridge In-fill and Half Moon plate now mounted to the guitar. 
 

Another view of the completed top surface of the instrument 



The final piece to be built was the replacement rear spring cavity cover plate. I never 
really liked the burns plate as it was made out of relatively cheap plastic, badly machined 
and now including a sting access hole that was redundant. The best thing to do then was 
make a new one. 
 
Again, I decided to go the template route, as throughout this journey, a number of 
people have asked me to do the same modifications to their instrument. It made good 
sense therefore to make as many jigs and templates as possible along the way. 
 
Building this template was easy. Simply stick the old plate to a piece of 4mm acrylic and 
route around the outside with a trimmer bit. I even used the original mounting holes as 
guides as that would guaranty perfect line-up. 
 
Within ten minutes I had my new rear plate template: 
 

Rear plate acrylic template 
 
Note: I added the letter ‘T’ to the top because the holes in the Burns plate are not drilled 
symmetrically, so, it will only line-up in one orientation! 
 
With another piece of Perspex cut, stuck, routed, drilled, countersunk and polished, it 
was screwed to the rear of the guitar using the original screws. 
 



Finished Perspex rear plate. 
 
Other works undertaken. 
 
The only other items changed were the angle of the tuners (now perpendicular to the 
headstock edge) and the tuner buttons, which were replaced with white pearloid units. 
 

Headstock front showing white pearloid buttons 
 



Headstock Rear showing re-aligned tuners 
 
The guitar is now finished and strung with Optima Gold strings.  
 
It has certainly been a very enjoyable little project. If it has inspired just one person to 
have a go themselves, then it’s all been worthwhile. 
 
There are more documents to come after this instalment, so keep an eye out if you need 
drawings or a list of specific suppliers etc. 
 
Go buy yourselves a router, a few router bits, some Perspex and MDF. You actually end 
up with a very nice instrument! 
 
Cheers, Nigel  
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