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I’ll be the first to admit that my early 
experiments in guitar maintenance were less 
than successful. For a start, my 11-year-old self 
thought that the bridge saddles on my Squier 
Strat looked far better when adjusted so that 
they sat in a perfectly straight line – goodbye 
intonation! Then there was the matter of the 
upper-fret choking that I thought I’d be able to 
solve with a claw hammer… the less said about 
that the better. Happily, I’m not quite as inept 

these days, thanks in no small part to the wealth of knowledge that fellow 
guitar journalists have been willing to share over the years, both anecdotally 
and in the pages of G&B. 

If you’re not afraid to wield a soldering iron or other basic tools, then 
there’s plenty of potential, not just to simply maintain your instrument but 
to improve it, too. Across the following pages, we present an extensive guide 
to doing-it-yourself that’ll help keep your prized instruments and amps 
ship-shape, and we even show you how to build new toys from scratch. As 
always, proceed with caution and stay safe, but most importantly have fun! 
If you attempt any of these projects we’d love to see the results so please do 
send us pictures of your creations either via email guitarandbass@anthem-
publishing.com or facebook.com/TheGuitarMagazine – you might even see 
your work featured in the magazine! Good luck, 
and don’t forget to pick up a copy of the mag 
every month for plenty more DIY Workshops 
where these came from…  

Can you fix it?  
Yes you can…
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Can you travel the same guitar-building road as Brian May 
with a budget of under £200? DAVE WALSH accepts the challenge, 

and shows us how it’s done…

GUITAR BUILDING PR0JECT
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Code 
 Red

B
rian May and his father 
Harold built the iconic Red 
Special 50 years ago using 
whatever they could lay their 
hands on for an estimated 

total of 10 guineas. To celebrate this 
anniversary, we thought it would 
interesting to build our own version 
of the guitar – not an exact copy, 
but an instrument that you can 
modify to your own tastes using 
these techniques in the spirit of one 
of the most celebrated handmade 
guitars ever built. We also decided 

to build it in under a month from 
start to finish.....  

Clearly, building an exact 
replica just wasn’t practical due to 
the complex nature of the build 
and also the expense of such an 
undertaking. So we decided to 
approach it from a different angle: 
what could be built for a miniscule 
budget that retained the most 
important elements but was simple 
enough to attempt at home?

Most of the tools available 
to a modern guitar-building 

workshop, we decided, would be 
banned: no pin routing, CNC or 
complex finishing techniques or 
materials would be used – just a 
few power tools and a selection of 
hand tools. A bandsaw was used 
briefly, but most of the cuts could 
be performed with a common or 
garden DIY jigsaw or, if patience 
allowed, a hand saw and coping 
saw. We did include a handheld 
router, but it’s just a basic model 
that many people will hopefully 
have easy access to.
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PROJECT Guitar building

Construction Choices
The original Red Special is a semi-
solid electric guitar using a chunky 
one-piece mahogany neck bolted 
into a lightweight body formed 
from a solid oak centre section 
and hollowed wings made from 
blockboard, with the joins disguised 
by veneers. The unusual 24" scale 
length, neck woods and tone 
chambers will be vital to creating 
a similar acoustic voice, so we’re 
staying close – with a few budgetary 
modifications. A mahogany neck 
is essential to capture the warmth 
of tone associated with the RS, but 
the complex body would need to be 
slightly different. Blockboard was a 
common material back in the day; 
we’ll be using MDF for the wing 
sections of the body because it’s 
cheap, available and in many ways 
is the blockboard of today. It doesn’t 
have great tensile strength but it 
doesn’t matter as the MDF doesn’t 
take any of the string tension. 

Some other tough decisions were 
made early on, such as the choice 
not to fabricate or incorporate a 
vibrato of any sort. The original RS 
uses an ingenious handmade unit 
that rocks on a knife-edge buried 
beneath the guitar top and a roller 
bridge that was years ahead of its 
time. Yes, we could use a budget 
Strat fulcrum vibrato, but it looks 
totally wrong and will probably 
sound wrong too. A cheap vibrato 
is also a pain to keep in tune, so a 
hardtail bridge will be used. I toyed 
with the idea of a Tele bridge or 
even a one-piece wrapover unit but 
ultimately a good old tune-o-matic 
and stop tailpiece won the day. A 
perfectly usable pair can be bought 
for £20 and offer solid string 
anchoring and tone. 

The body outline we used is close 
to the original, if not exact. I made 
a replica in the mid-’90s before any 
plans or templates were available 
online; reliable information was 

very scarce so I researched it as 
much as was possible, and had 
to guess the rest. Digging out my 
replica, I decided that the outline 
was close enough to use as a basis 
for the body.

The mahogany neck would use 
an elongated heel join set deep into 
the body. A pre-squared quarter-
sawn mahogany neck blank, bought 
online, was good quality and 
excellent value. The dimensions – 
750mm long, 70mm wide, 25mm 
deep – were almost spot-on for our 
neck. It would leave enough length 
for the pointed headstock and heel 
to be carved from one piece. I also 
sourced an oak fingerboard blank 
that was already slotted for 24 frets 
with the correct 24" scale length. 
We could have made one but I felt 
that it may be too tricky to try at 
home without some of the specialist 
tools commonly used for the job, 
and I also selected a dual action 
truss rod for ease of fitting. 

1 2 3

4 5 6

7  Fitting the maple sections

8  Marking out the cavities

1  The basis for our build 
is  a handmade tribute dating 
from the mid-1990s

2  Drawing the outline of 
the body

3  Cutting the outline with 
a jigsaw

4  Perfect mirror images of 
front and back

5  Neck will be set into these 
maple centre blocks

6  Beginning to glue 
together the layers of 12mm 
and 18mm MDF to make the 
middle sandwich

7 8



Beginning The Body 
Real guitar making usually begins 
with carefully making an extensive 
set of templates. We didn’t have 
time for that as it’s too long-winded 
and not really necessary to achieve a 
decent one-off result. After a quick 
nose around, a couple of small 
sheets of 4mm thick plywood were 
discovered that had once been a 
protective layer on a shipment of 
goods. A quick inspection showed 
that they had a pleasant reddish 
quality on the top layer and were 
thick and strong enough to act as a 
top and back for a semi-solid guitar. 
Laying my own replica on top of 
the sheets I traced the outline and 
cut the shape – one for the top and 
one for the back – then temporarily 
joined the two pieces using small 
pieces of double-sided tape which 
allow the edges to be sanded flush, 
leaving some extra material at the 
neck join area for tweaking later. 
Once separated again, we end up 
with two perfectly matched mirror 
image pieces that could now be 
used not only as a template for the 
centre of the body sandwich but 
would eventually form the actual 
top and back. This is the time to 
measure and draw the centre lines 
as they’ll be used later for lining up 
the rest of the body.

Some MDF offcuts fell into our 
hands – a 12mm and an 18mm 
piece that when glued together 
with the plywood back and sides 
would form a slab. Adding in the 
additional 8mm thickness from the 

plywood gave us a total thickness of 
38mm – thick enough for the body. 
Once dry these were also cut and 
trimmed to rough shape. Tip: have 
a nose around the timber cutting 
section of your local DIY store as 
they usually have a bin of off-cuts 
going cheap, and they’ll be big 
enough for a guitar body. (Note: I 
did cheat and use a small bandsaw 
for some of this work, but a jigsaw 
works just as well. Don’t forget to 
wear a mask when working with 
MDF as it’s a carcinogenic.)

The original RS body 
incorporates a piece of rock-hard 
oak table as the central spine that 
the neck and wings attach too. I 
didn’t have any oak but I did have 
an offcut from a maple neck blank. 
I decided to cut a section off and 
glue it together to form a narrower 
section to accept the eventual neck 
pocket; the wider end piece would 
give a solid section to anchor the 
bridge and tailpiece. 

Using the centre lines that we 
drew earlier meant that lining up 
the correct position for the inserts 
was easy. Use the fingerboard blank 
and a long steel ruler to roughly 
mark where the bridge will go (24" 
from the centre of the zero fret 
in this instance) and position the 
maple blocks, then draw accurately 
around them. Now you just need 
to remove the unwanted MDF and 
glue in the inserts. Start by marking 
and drilling the corners out and 
then using the jigsaw trim out the 
excess. Cut just inside the line for 

safety and file and sand up to the 
line for a snug fit. Glue it all together 
using Titebond on a flat board for 
support and to keep it level.

Once dry we mark out and cut 
out the acoustic chambers. We’re 
going for an approximation which 
has two large sections removed 
down each side of the central spine 
and a smaller one behind the bridge 
where the vibrato lives on the 
original. Again we mark and drill 
the corners and then use a jigsaw 
to remove the waste. It looks a little 
crude at this stage but some elbow 
grease with files and sandpaper 
soon clean up the cuts – a bobbin 
sander would have been useful, but 
the chambers aren’t visible once 
the top and back are glued on.

Guitar building PROJECT
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9 10 11

12 13 14

9  Sawing cavities

10  The completed centre slab

11  Our blank is nice and 
square. First, the trussrod…

12  Routing out the  
trussrod channel

13  The Allen key channel 
needs a 9.5mm router bit

14  Gluing the fingerboard 
with locating pins

BRIAN’S  GUITAR
The Red Special is nothing short 
of a work of genius. Built by 
Brian and his dad Harold in 
1963-’64, the guitar is now 50 
years old and is being 
celebrated in a new book 
published by Carlton Books, 
Brian May’s Red Special: The 
Story Of The Homemade Guitar 
That Rocked Queen And The 
World. It’s a fascinating insight 
into how the guitar was made, 
featuring never-before-seen 
images of the dismantled 
instrument and X-ray shots of 
the famous acoustic 
chambers. A must-have for 
fans of the Red Special.
Out now: £19.99

BRIAN’S  GUITAR
The Red Special is nothing short 

>



Once we’re happy that it’s clean, 
smooth and level, we go ahead and 
attach the back piece of plywood. 
Spool clamps are useful but at a 
push a level surface and a few heavy 
books or even bricks will do the 
job. I used contact adhesive here 
as it allows for an instant and very 
sturdy bond.

Starting The Neck
While the body dries we can begin 
building the neck. We used the 
simplest method, which is a mix 
of Fender style necks, with the 
elongated heel mentioned earlier. 
The original uses a huge chunk 
of mahogany harvested from 
a fireplace with a separate oak 
fingerboard and a neatly carved 
angled headstock, but we’re going 
to ditch the angled headstock and 
use the simpler Fender method of 
a flat un-angled headstock, all cut 
from the same blank. 

Our 25mm deep blank is long 
enough to incorporate the heel and 
headstock in one go, but it was just 
too narrow at the headstock for the 
full width of the triangular section. 
Once the neck width was drawn out 
to 55mm at the heel it left 15mm 
spare which I carefully trimmed off 
and attached to the headstock area 
as small wings taken from the heel 
end to widen it enough to create the 
distinctive pointed shape. 

Our neck blank was already 
accurately cut and square on all 
sides; this was the main reason for 
buying in a pre-shaped blank, and 
it’s a must if you’re going to rout for 
a truss rod channel as you wouldn’t 
necessarily have access to the 
machines needed to true it up. A 
decent plane, some patience, a steel 
straight edge and a square will do 
the trick, unless you decide to use a 
real fireplace...

Again using the simplest method 
available, we chose a dual-action rod 
that sits in a flat channel 6mm wide 
by 10mm deep. Clamping the blank 
to the bench and fitting the guide to 
the router, we positioned the rod in 
the correct spot, exactly centre and 
leaving enough length either end 
for the heel and headstock. Set the 
router guide for the centre of the 
blank and rout the slot; spending a 
few extra minutes to line everything 
up accurately will allow you to not 
only rout it out in two or three 
passes but also use the clamps that 
hold the blank level to the bench 
as ‘stops’ for the router, ensuring 
a perfectly-cut truss rod slot. With 
the guide still attached we swap 
to a 9.5mm router bit and enlarge 
the opening for the nut access so 
we can slide an Allen key in easily. 
We’ll remove most of the channel 
access in shaping the headstock 
later, but it needs to be there. 

Next we measure and mark out 
the neck width – in this instance 
47mm at the nut and 55mm at the 
24th fret, which is unlike any other 
production neck. If you would 
prefer a more regular feel, mark 
out a 42mm nut and 56mm at the 
24th fret. With these two widths 
measured and double-checked, you 
can draw straight lines between 
them to give the neck shape. 
Continue the lines to the end of the 
blank for the elongated heel and 
then trim the blank down. A regular 
saw and a plane will do this job but 
ensure that the sides are straight 
and square, or the neck will never 
feel right. 

Using the truss rod channel 
and existing centre lines, lay the 
fingerboard over the neck and 
mark it out on the back. You can 
now trim the board and prep it for 
gluing by sanding the back flush. 
With the board in place we drill 
four pin holes, two through the 
first fret slot and two through the 
20th fret. This allows us to clamp 
the board on once glued without 
the danger of it slipping or moving. 
Without these pins, your perfectly 
aligned pieces will slip and slide all 
over the place.

Remove the board with the pins 
in place and insert the truss rod 
with the flat bar section facing 
upwards. If the routing went to 

18  Rough-shaping the inch-
deep neck with a rasp

19  Neck pocket is routed for 
correct neck angle

15  Shaping the headstock

16  Trimming down the neck 
blank. A regular saw and a 
plane will do the job

17  Marking the tuner holes
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plan then it should fit snugly and 
sit a couple of thou (or a fraction of 
a millimetre) below the neck. Cut 
and stick a thin layer of masking 
tape over the channel to prevent 
glue from running into the rod and 
locking it solid. Apply the glue to 
the neck – we used Titebond as it’s 
an excellent fingerboard glue that 
dries reasonably quickly and clear. 
We haven’t shaped or radiused the 
fingerboard or neck yet, so there’s 
no need to be too precious with 
your clamping; just get as many 
on there to hold the whole thing 
flat while the glue sets. Place the 
board on the neck, locate the pin 
holes, tap the pins gently in with 
a hammer to locate it, and then 
clamp the whole thing down. 

Once the glue has set we can 
trim down the fingerboard flush to 
the neck and then cut the headstock 
section down to 15mm. We used 
the bandsaw for this cut, but if 

you’re using a handsaw leave some 
room for filing and sanding down 
to the correct depth. Mark out and 
cut the headstock shape. I’ve used 
an approximation of the original 
shape, but you could use whatever 
works best for you.

Now is a good time to radius 
the fingerboard. We’re going for 
a bend-friendly 12" radius rather 
than the vintage Fender 7.25" on 
the original. A radius block is very 
useful here, and we certainly used 
one. Take your time and start with 
an aggressive 180-grade paper and 
work the radius in evenly up and 
down the entire length of the board, 
checking regularly with a radius 
gauge and straight edge, and finish 
with 320 paper. 

Now we can roughly shape the 
neck and ensure that the taper and 
sides are straight. The original 
RS boasts a neck profile of truly 
mammoth proportions, and ours 

is similarly chunky with an inch-
thick profile from first to last fret. 
We used files, rasps and finally 
sandpaper to carve the neck, and it 
didn’t take very long, as it’s so huge! 
If you decide to use a shallower 
profile then always be aware of the 
depth of the truss rod, as this alone 
dictates how much wood can be 
removed from the back section of 
your neck blank.

The Neck Pocket
Once happy with the neck profile, 
we line it up on the body. For an 
RS we want the neck/body join to 
be approximately at the 20th fret to 
bring the bridge position into the 
right place. Measure and redraw the 
centre lines on the body and line up 
the neck heel. Once satisfied that 
it’s central and located correctly, 
draw around the heel. This outline 
gives us our neck pocket. We 
need to rout this out, so we use 

20 21 22

23 24 25

20  Now the neck tenon can 
be sanded flush

21  Drilling the tuner holes 
to 10mm

22  Colouring the neck with 
mahogany stain

23  The fingerboard will be 
sprayed or dyed black

24  Routing out the large 
control cavity 

25  Some work still to do, but 
we’re ready for stain

26  Applying the Rustins 
Plastic Coating

27  Pin-striping the edges 

>

Guitar building PROJECT
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a quick template by lining up two 
straight-edged pieces of MDF 
offcut along the sides, and measure 
and cut a piece for the rear of the 
template. Double-sided tape is once 
again used to secure the template, 
and then we gradually rout down 
to 15mm depth. The neck drops 
in tightly so we can remove the 
temporary template. We leave 
enough height to set an angle in the 
neck later, but now we can glue the 
top section of plywood to complete 
the body. Once dry, we use a flush-
cut router bit to reveal the neck 
pocket through the plywood top. 

We now need to set the neck 
angle. Rather than cut it into the 
heel of the neck itself, we rout the 
neck pocket to an angle. There is 
no set angle here – it’s determined 
entirely by the bridge that you 
choose to use. A Fender bridge 
requires very little angle; a wrapover 
requires a reasonably steep pitch. 
We’re using a tune-o-matic, so we 
drop the neck onto the slot, place 
the bridge in its position and check 
the angle using a straight edge laid 
across the frets and onto the bridge 
to check the angle. We’re looking 
for ‘zero action’, where the straight 
edge or strings can be lowered so 
they touch the frets all the way 
along; this will allow the guitar to 
be set up to any desired playing 
action. If you don’t have access to 
a router, it’s possible to drill and 

chisel this neck pocket – it will just 
take longer and more patience. 
We now rout the neck pocket at an 
angle using the same template as 
before with some simple wooden 
shims to lift one end and create 
a downward angle. Don’t worry 
too much if the angle isn’t exact 
first time – be patient, and slowly 
rout the correct depth. You’ll have 
a small elevated piece of the heel 
showing at the end which can be 
either routed flush or removed with 
a plane and files. 

Once happy with the neck angle 
we can trim the excess mahogany 
elevation that protrudes above the 
top. Once again use a router with 
a temporary template, or a small 
plane and files will do the job. 
Finish trimming the body edges so 
the sides are all straight, and correct 
or finish the cutaway blends into 
the heel/neck joint area. 

Next we finish off shaping the 
headstock, drill the tuner holes to 
10mm, and then rout the control 
cavity using the same flush-cut 
router bit we used for the neck 
pocket. We decided to use a control 
layout similar to the original, so 
we cut a fairly large opening in the 
top to allow for the pots, switches 
and pickup hook-up wires to be 
accessed easily. The pickguard is 
designed around your cavities so 
feel free to place the electronics 
wherever works best for you – you 

don’t have to stick slavishly to the 
original design.

Finishing Tips
The original RS painted in many 
layers of Rustins Plastic Coating, 
a two-pack high-build lacquer 
traditionally applied with a brush. 
We decided to use the same product 
– it’s a great way of achieving a 
high gloss result at home – but we 
plan to cheat a little by spraying it 
on. Once the neck and body were 
prepped using fine paper down to 
500 grade to leave a little key for the 
lacquer, we stained the neck and 
body using mahogany wood stain. 
The famous red of the original is 
really more of a woody orange/
brown in the flesh, and once 
lacquered this stain takes on just 
the right hue. Next we mask off and 
darken the oak fingerboard using 
nothing more than a black aerosol. 
The whole thing will be lacquered 
in plastic coating later so this initial 
black coat is kept thin. A decent 
black stain will work just as well.

I was lucky enough to hand the 
whole thing over to our wonderful 
paintshop man Paul ‘Rossi’ Ross for 
the finish work, and he mixed the 
Rustins and then applied a couple 
of coats to the body and neck. The 
product self-levels quite well and is 
left to dry overnight. 

On the original RS the sides of 
the body are veneered and bound 
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28  Polishing the body

29  A light sanding levels the 
dots. Now for frets…

30  Pre-bent frets ready for 
installation

31  The side dots are short 
offcuts of plastic rod

32  Completed fingerboard 
with its Rustins shine



front and back. We didn’t have 
the time to do either here but we 
couldn’t live with a visible MDF 
join, so we masked off the back and 
top and applied an aerosol-based 
red oxide primer. It’s not a perfect 
match by any means but it’s a neat, 
quick and cheap solution.

The guitar looked great at this 
stage but the fact that the budget, 
brief and schedule didn’t allow for 
real binding was bugging me. Rossi 
suggested coach pin-striping. For 
those of you born after 1985, this is 
a thin self-adhesive striping that is 
easy to apply and comes in 3mm x 
5m rolls of gloss white for a couple 
of quid. After a final coat of Rustins, 
it really looked the part. With the 
body finish work dry and finish, we 
flattened the finish to 2000 grade 
wet & dry and then buffed with 
budget friendly T-Cut and polish.

Fingerboard And Frets 
Now we turn our attention to 
some of the trickier neck jobs. 
With the neck dry from its initial 
lacquer coats, we block sand the 
fingerboard flat using fine paper 
and then install pearloid dots. We 
follow the somewhat unusual RS 
dot layout of 6mm dots with simple 
2mm side dots made from white 
rod. The dots are marked out and 
then drilled to a 2mm depth and 
installed with a drop of superglue. 
Use a brad point drill for an 

accurate, sharp-edged hole. If they 
go in accurately they’ll just need a 
slight rub to level, but be careful not 
to break through the finish. Painted 
dots or even self adhesive stickers 
would also work at a push, too.

We then install the fretwire. You 
can use whatever size you prefer, 
but we kept it vintage. An accurate 
description of fretwork installation 
would take up an entire feature on 
its own and we’ve covered many of 
the basics in past issues, so we’ll 
keep this part brief. Pre-bend the 
fretwire beyond the radius that 
you’ve set in the fingerboard, cut 24 
pieces to size and then tap the wire 
into the precut slots – you may find 
it helpful to apply a small drop of 
superglue to each end of the tang 
as you install them. Tap each fret 
down level with the fingerboard so 
it follows the radius and is seated 
flush without any gaps beneath the 
bead. Take your time and seat the 
frets accurately, as well-seated frets 
transfer tone. 

Once installed trim the ends 
with a flush cutter and file the ends 
flush with the fingerboard – careful 
work here will retain the finish on 
the fingerboard and neck. Level 
and dress the frets using whatever 
method you prefer. Once the frets 
are level and the ends are smooth, 
we recoat the whole thing in 
Rustins. Don’t worry about getting 
finish on the frets as we use the 

Fender method of scraping the 
finish off the frets once dry and 
polishing the whole thing as one. 
The result is a slick, glossy feel, just 
like the original. If you choose to 
avoid a lot of this extra work then 
just use a rosewood or even ebony 
fingerboard which won’t need stain 
or lacquer but will give a different 
feel and tone. 

Fitting The Neck
Once you’re happy with the finish, 
the neck can be fitted. Once again 
we deviated a little; the RS uses a 
large bolt fixing and two smaller 
screws to secure the neck to the 
body, but I decided to glue it in 
for a strong sturdy join. Titebond 
was the choice once again and just 
one clamp was needed as the neck 
pocket was the perfect size (if you 
find that the neck is a little loose 
then consider a gap-filling epoxy 
resin glue like Araldite). Apply 
the glue and then clamp the neck 
using some protection for the back 
of the body. Check the neck angle 
for the final time using the straight 
edge, and then walk away and do 
something else while it dries. I used 
the time to screen the control cavity 
using screening paint.

Hardware Time
Now it’s time to fit the bridge and 
tailpiece and rout the body for the 
pickups. Apply some masking >
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33  Gluing in the neck; we 
only needed one clamp

34  Drilling the bridge and 
tailpiece holes 

35  Fitting the tuners. 
Running a ruler along the rear 
edges of the tuners will ensure 
straightness

36  Drilling for bridge posts 
and earth wire

37  Switchcraft jack socket 
from the outside...



tape in the bridge area and use 
your steel rule to draw two pencil 
lines along the neck onto the tape. 
Measure the gap between the 
lines and divide the measurement 
by two and mark it on the tape. 
This is your centre line for the 
pickups and bridge. A couple of 
notable compromises here: there 
are various versions of Burns Tri-
Sonics available of varying quality 
and accuracy to Brian’s originals, 
but they are all out of our budget. 
Bespoke units wouldn’t have been 
in the spirit of this piece, so I settled 
on a used set of Wilkinson single-
coils that I had knocking about. 
These are available on eBay for a 

tenner, so that sounded about right 
for our budget. Purely for aesthetic 
purposes I added a set of chrome 
plastic covers and splashed out on a 
set of matching knobs.

Mark out and place the bridge in 
position on the masking tape – the 
position of the top E string saddle is 
24" from the centre of the zero fret, 
plus a couple of millimetres, and 
the tailpiece 50mm further back. 
Measure it all out and then space 
out the pickups and mark out where 
they sit using an empty cover. You 
have a choice to use a rectangular 
‘swimming pool’ rout as found on 
modern Fenders or invest in or 
make a single-coil router template. 

Secure the template one pickup rout 
at a time, and rout to whichever 
depth is suitable – your steel ruler 
helps here to set the heights. If 
in doubt rout a little lower than 
necessary as the pickups can be 
shimmed upward easily enough 
but dismantling the whole thing to 
re-rout lower is a total pain. 

Once the routs are complete 
we then drill for the tailpiece 
posts, install the inserts and then 
the tailpiece. We drill into the 
secondary piece of maple which was 
cut wide enough for the post width 
specifically for this purpose, and 
which lies 50mm behind the bridge 
posts. With the tailpiece fitted, place 
the bridge into the approximate 
position and then fit a set of strings. 
Before we do so we fit the tuners 
and string guide blank as we’ll need 
to string her up soon.

Without the posts installed you 
may need to shim the bridge to set 
the bridge position perfectly and 
mark out the bridge post positions. 
Remember, we’re looking for the 
exact scale length plus a couple 
of millimetres on the treble side 
with the bass side a further couple 
of millimetres back. Slacken the 
strings, remove the bridge and drill 
the holes for the inserts as you did 
for the tailpiece. 

We also have to drill for an earth 
wire from either the bridge or 
tailpiece – I chose the bridge for 
this build as once the bridge post 
insert holes are drilled it’s easy to 
drill through into the bridge pickup 
cavity for the wire, as pictured. Run 
an earth wire from the hole through 
the pickup rout and into the control 
cavity and then hammer home 
the inserts snugly and then fit the 
bridge. Tune up to pitch and check 
that all is well – you should be able 
to achieve zero action with the 
bridge lowered to the body as low as 
possible. 
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38  Switchcraft jack socket 
from the inside

39  That massive and all-
important scratchplate
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Making The Scratchplate 
After installing a Switchcraft barrel 
jack – quick work with an 11mm drill 
bit through the side and a spanner 
to fit – we’re on the home straight, 
but one tricky job awaits: making 
the scratchplate. There’s no real 
quick, simple way to make a bespoke 
guard. In the real world we would 
make a template so the guard could 
be repeated or laser cut, but here 
we’re making a true one-off. First, 
measure and cut a piece of one-ply 
gloss black scratchplate material 
big enough to cover the shape 
that we need. On the RS the plate 
stretches from the upper horn all the 
way down to and across the lower 
bout. We needed a piece 300mm 
x 450mm which ate up £20 of our 
budget but was well worth it to 
achieve the correct look. It’s a good 
idea to practice the shape on paper 
or thin card which can be easily 
modified; when you’re happy, this 
can be easily transferred onto the 
plastic material. Start by carefully 
measuring and then roughing out 
the shape and removing the lower 
left-hand portion so we can see what 
we’re doing. Once the dimensions 
are correct we start by cutting out the 
fingerboard slot/surround, as this 
dictates the fit of the rest of the plate. 
When the neck cutout is done, the 
rest of the outline is fairly easy. With 
the outline in place, drill for the 
bridge posts and rout the pickups 
slots. A pickup template here makes 
sense but you could use an old 
butchered Stratocaster plate as a 
guide and drill and file the pickup 

holes to size. Place your volume and 
tone knobs on the plate and draw 
around them; centre and drill out 
the pot mounting holes in the plate 
to fit the pot shafts. We’re using CTS 
pots so we drill out to 10mm. Install 
the pots and pickups and it begins to 
look like a guitar!

Electronics
The original intention was to 
use a 3- or 5-way selector switch 
wired up to give the most used of 
Brian’s sounds; in fact I did hook 
up a 3-way with the bridge and 
middle permanently in series, and 
it sounded so good that I decided 
to blow the budget and invest an 
extra few quid in a set of six slider 
switches to allow me to wire her 
up like the original with on/off and 
phase reversal switches for each 
pickup. One of the master strokes 
of the original design was to wire 
the pickups together in series rather 
than the more usual parallel, and the 
many combinations that this offers 
are really only available by using 
the original wiring scheme. Not 
only would the switches complete 
the look but more importantly they 
would open up the full range of 
sounds available. Sadly I had left 
the decision until the last moment 
so I couldn’t source white switches 
– black ones would do for now as I 
could always swap them later.

Fitting the switches is a little 
tricky. I mounted them directly to 
the plate rather than on a separate 
metal plate beneath the pickguard as 
on the original. Firstly we measure 

and mark out the switch slots in 
the plate and then, using a 1mm 
drill bit, drill out the corner points 
of each rectangular slot. I then 
used a Dremel with a small router 
bit to rough out the slots before 
squaring them up with files. Drill 
the mounting holes and install the 
switches, wire it up and we’re done. 

There are many conflicting 
wiring diagrams around, but ours is 
shown on the last page. In essence 
each pickup is routed first through 
a phase reversal switch and then 
through an on/off switch which 
joins the pickups together in series… 
so, for example, bridge pickup plus 
middle pickup together in series 
creates a pseudo-humbucker – the 
sound Brian May uses for most of 
his heavier midrange tones.

Once wired up and after a set-up 
to set intonation, we finally plug her 
in and enjoy the sound and feel. The 
neck is massive… possibly a little too 
big, which certainly explains why the 
majority of the commercial copies 
use a smaller more sensible neck 
profile, but the tone and warmth is 
undeniable. Of course it won’t make 
you sound exactly like Brian May – 
even his own guitar won’t do that 
for us mere mortals – but for a few 
quid and some time spent with tools 
it will get you a good deal of the way 
and is sure to be truly great fun.  

Dave Walsh is the head honcho of 
Eternal Guitars and Hot Rod 
Pickups. For more info: www.
eternal-guitars.com or www.
facebook.com/hotrodguitarparts 
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40  The drilled out pot 
mounting holes

41  Routing for the pickups 

42  Cutting holes for the 
slider switches

43  On/off and phase reverse 
for each pickup

44  Our micro-budget RS, 
finished and ready to rock 

THE BUDGET
We went slightly over our 
£150 target on this project 
but most of the extra 
dosh went on good quality 
electronic components  
and decent wood where it 
was needed…

•  Neck and fingerboard £35
•  Body materials £10
•  Paint £15
•  Hardware: £35
•  Electronics £36
•  Pickups: £10
•  Plastics £25
•  Dots £5
•  Total materials and build 

cost: £171
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A
re guitars disposable 
objects? Luthiers don’t 
think so; after all, they make 
their living maintaining 
them and increasing their 

lifespan. Every so often, though, 
they run into a repair that isn’t 
viable. Sometimes it’s a case of 
sentimental value, as when a 
customer strolls in with a mangled 
guitar that their late great aunt 
left them. The trouble is, even if 
mint, it’s only worth a couple of 
hundred quid – but a full rebuild 
will cost double that. At other times, 
a customer may request a repair on 
a budget instrument that just isn’t 
worth the work. You’ll be amazed at 
what can be fixed, but in the current 
climate of very low-cost far eastern 
manufacture and well-made budget 
models, the lines can get blurred. 

So when is it time to assign your 
axe to the skip? Here’s a rundown 
of some common and some not so 
common repairs/issues that may 
seem deceptively simple to repair.

Broken Headstocks
Broken headstocks 1  are an 
extremely common ailment, 
particularly on mahogany-necked 
instruments, and thankfully in 
most cases – well, on a decently-
made guitar – they can be relatively 
straightforward to repair within 
a reasonable budget. However, 
this is not a repair for the novice, 
even if it seems tempting to apply 
superglue, Araldite, Prit Stick or 
wood screws (I’ve seen them all). 

Specialist clamps and cauls plus a 
lot of experience is needed to assess 
the correct method and approach 
for returning the headstock to a 
one-piece item. 

A shallow-angle split with the 
headstock still attached and plenty 
of gluing area is a fairly inexpensive 
fix on a mahogany-necked guitar 
(minus any refinishing work to 
conceal the repair), but on maple 
– or with a full break-off at an 
acute angle – then more elaborate 
surgery including wooden splints 
to reinforce the join may push the 
repair beyond a sensible budget on 
cheaper guitars.

Snapped truss rod
A broken truss rod  2   – less 
common, and often a result of 
heavy-handed ‘maintenance’ – can 
be one of the trickier jobs to rectify. 
In many cases the fingerboard will 
need to be removed to allow a new 
rod to be inserted. On a Fender-type 
electric, the skunk stripe will need 
to be routed out and replaced after 
installing a new rod. It’s worthwhile 
on an old, valuable guitar or a 
higher-priced model, but if we’re 
dealing with a cheap acoustic then, 
realistically, it may be time to assign 
it to the bin. On a cheaper bolt-on 
electric, a new neck may be more 
cost-effective than repair.

Detached  
bridge/belly top
It may look terrible – particularly if 
you’re tuning or playing the guitar 

at the time – but a detached bridge  
3   is a common occurrence. 

There are often unseen reasons 
for the bridge to lift away from the 
soundboard. On older guitars the 
hide glue may have reached the 
end of its adhesive lifespan, drying 
and becoming brittle to the point 
where it can’t handle the string 
pressure; in this instance the bridge 
can be re-seated, and all will be 
well. However, if the top has begun 
to ‘belly’ upwards because the 
internal struts and bracing beneath 
are loose or broken, then more 
extensive surgery will be required. 
On a cheaper acoustic a bridge may 
come away that was not glued down 
well in the first place; some modern 
manufacturing dictates that bridges 
are glued onto the lacquered guitar 
top, so the bond is only as strong as 
the lacquer adhesion. On older or 
more expensive guitars the lacquer 
is carefully removed so the bridge 
is glued firmly to wood, and any 
repair should include this simple 
procedure. A good luthier will also 
check that the bridgeplate which 
the string ball ends anchor against 
is sound and strong enough to 
effectively spread the string pull 
across the bracing. On very cheap 
guitars the bridge can be re-
attached with countersunk bolts. 

Separated neck
It’s unusual to see a set-neck 
guitar come away cleanly in two 
parts  4  these days, as modern 
glues tend to keep the heel joint 

DAMAGE CONTROL
REPAIR WORKSHOP

Sometimes an expensive fix just doesn’t add up. Luthier  
DAVE WALSH helps assess whether your guitar is worth mending

1 2

1  The dreaded neck break:  
the value of the guitar and 
the neck material are both 
important factors

2  Over-tightening a truss 
rod can have expensive results



somewhere between pretty snug 
and indestructible. However, if it 
happens, it can usually be repaired 
– unless either part is smashed into 
smithereens. Old hollowbodied 
Hofners are particularly susceptible 
to this sort of break, as are certain 
vintage Gibson SGs where the 
neck tenon joint has been routed 
away for the neck pickup. On older 
acoustic guitars, the neck often 
pulls into the neck block and raises 
the action; this means a neck re-
set, where the old glue is softened 
(usually using steam), removed, 
and then re-set at the correct angle. 
As all of the above is specialised 
work, it’s only viable on guitars 
above a certain price bracket. If you 
have a cheap acoustic with a high 
action caused by a badly angled 
neck but otherwise in good shape, 
then consider keeping it for slide

Smashed acoustic
5  Acoustic guitars are under a lot 

of pressure. If you think of the body 
as a lightweight speaker box, then 
add the pressure of the neck being 
pulled inward by string pressure 
while the strings simultaneously 
try their best to pull the bridge 
away from the top of the guitar, 
then you’ve got a volatile mixture. 
An innocuous knock can open 
a small crack in the body which 
can soon open up into a major 
structural problem unless patched 
and strengthened. Now, anything 

can be repaired, but if the back, top 
or sides on a relatively inexpensive 
acoustic are split – particularly 
across the grain – and the bracing is 
smashed, then it’s full-rebuild time. 
Also, as most acoustics also have a 
translucent finish, any repairs will 
always be visible without a refinish 
of some sort. Solidbody electrics are 
still ‘acoustic’ in nature and suffer 
some of the same string pressures, 
but they’re far hardier so even 
a body completely split into two 
pieces can be glued back together. 
However, refinishing will be needed 
to hide any serious repair, and 
this puts the repair costs into the 
unviable bracket on budget guitars. 

Refinishing
6  Refinishing a guitar – either 

electric or especially acoustic – is 
a far from simple task. When you 
wander into your local repairer 
shop with a black-finish Strat copy 
and ask for it to be painted red, 
don’t be surprised if he tells you to 
sell it and buy another one in your 
chosen colour. 

Higher value guitars or badly 
refinished vintage pieces are a 
different kettle of fish. They’ve 
already been devalued, so a really 
good sympathetic refin can restore 
some collectability. Acoustic guitars 
require a lot of work to refinish, 
including removal of the bridge, 
and unless you’re going for an 
outlandish ‘video prop’ design you’ll 

rarely be greeted with a positive 
reaction, as changing the finish 
will also to some degree change 
the tonal output (the same is 
true on an electric guitar, but it’ll 
be particularly noticeable on an 
acoustic). Be prepared to pay high 
prices if you insist on this type of 
work – usually more than it’s worth 
if it’s a mid-budget sub-£500 guitar. 

Another refinishing conundrum 
is the scratch/ding situation. I’ve 
often had players come to me 
devastated because their brand 
new guitar has a scratch or chip. 
At this stage their pride and joy 
needs to be restored to its original 
pristine condition or the world will 
stop turning on its axis. Of course, 
it’s possible; many scratches can 
be polished out, but if the finish 
has been scratched down to the 
wood then in truth the only way to 
completely hide any finish damage 
is a total refinish. Even if refinished 
it could soon pick up another knock 
along the way, and it’s best to try 
and live with the imperfections.

The vast majority see sense at 
this point, but not all. I’ve seen a 
chap pay hundreds of pounds for 
his electric to be refinished to hide 
some relatively minor damage, only 
for him to arrive to collect it from 
the workshop, take it from the case 
in an over-excited manner and turn 
around to show his mates… and 
whack it hard against a door frame. 
You live and learn!  
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3  See a tell-tale crack at the 
rear of the bridge? Detune the 
guitar and seek help

4  Cleaning up a fingerboard 
tongue after neck removal: 
necks set like this need really 
expert attention

5  The nightmare scenario. 
Even cracks like this can be 
repaired, but the job won’t 
come cheap

6  Full refins like this 
can cost many hundreds of 
pounds. Maybe it’s best to live 
with the battle-scars

5 6

3 4



18   GUITAR DIY BIBLE 2015   guitar-bass.net

ELECTRONICS Diagnostic tips

T
he most important aspect 
of successful electrical 
repair work is an efficient 
diagnostic approach that 
enables you to find out exactly 

why a circuit is malfunctioning. 
Diagnosing electrical problems is 
a tricky process combining a little 
hardcore knowledge with intuitive 
judgement and a disciplined 
process of elimination; of course, 
accumulating knowledge sharpens 
up your intuitive judgement and 
reduces the time spent eliminating 
possible problem areas.

Before attempting guitar electro-
surgery, however, it’s necessary to 
understand a few basic principles. 
The most important principle is 
that electricity – or, more to the 
point, electrons – flow in circles; if a 
circle is broken, the electrons can’t 
flow and the circuit won’t work.

The wiring system within a 
guitar is made up of many circles, 
most of which are straightforward 
and easy enough to spot and 

check. Troubleshooting electrical 
problems always begins with ‘check 
the circles’ testing because just 
one broken circle somewhere in 
the circuit can silence the entire 
system; find it, repair it and the 
job’s pretty much done.

Spot the circle
Let’s consider a single-coil Strat-
type pickup connected to a volume 
control, a tone control and then an 
output socket (see Fig 1  on the 
opposite page). The pickup circle 
starts at the top of the pickup coil 
at the ‘live’ or ‘hot’ lead or wire, 
which then connects to the top tag 
of the volume pot; this lead carries 
the all-important output from 
the pickup. The bottom tag of the 
volume control is then connected 
to the bottom connection of the 
pickup coil to complete the circle; 
this lead is called the earth or, to 
use its full name, the earth return. 
In action, the electrons flow out 
from the pickup’s live lead, down 

through the volume pot’s resistive 
track and back to the pickup again 
via the earth return. In the diagram 
you can see that the bottom of both 
the pickup coil and the volume pot 
are also connected to the body or 
casing of the volume pot, which 
becomes the main earth connection 
for the circuit.

This is an example of a primary 
circle. It’s primary because the 
resistive track in the volume pot is 
wired across the pickup at all times. 
Fig 1  also shows another primary 
circle, the one used around the tone 
control; again, notice that the circle 
is never broken.

Another type of circle, a 
secondary circle, is used to pick the 
output off the middle or ‘wiper’ tag 
of the volume control and send both 
it and the earth connection via the 
guitar lead to the amplifier, where 
the circle is completed. Secondary 
circles are interesting because they 
are not true circles until something 
makes them so – the position of a 

Your guitar doesn’t work. But what’s wrong – the jack, the pots, 
the switch or something else? Before you visit the professionals, 
read our basic guide to troubleshooting electric guitar wiring

ELECTRIC 
LEARNING LAND

DIY WORKSHOP
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1  This diagram illustrates 
the primary and secondary 
circles connecting a single 
coil pickup to its volume and 
tone pots
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switch, for example, or ultimately 
the guitar amplifier itself.

Conductivity
Primary and secondary circles may 
be different, yet both rely on a good 
earth return in order to work. It’s 
because of this that they are prone 
to breakdown, and for the same 
reason – poor conductivity.

In primary circles, high resistance 
solder connections (aka ‘dry joints’) 
introduce this poor conductivity into 
a circuit, and nine times out 10 they 
can be cured by a simple jab from 
a hot soldering iron. Resoldering a 
dodgy dry solder joint restores its 
electrical resistance to the electron 
flow to nearly zero ohms and, more 
importantly, fixes it at that point; the 
joint then presents the same near 
zero resistance each time it is used, 
and so becomes reliable.

Secondary circles can also suffer 
from dry joint syndrome, but 
they’re more likely to be troubled by 
‘dry contact’ syndrome – a condition 
where the contacts within a switch, 
a pot or an output socket become 
tarnished. At its worst the tarnish 
is actually a thin film of very high 
resistance oxidation which prevents 
the electrons getting through. It’s 
possible to clean contacts to remove 
the oxidation, but as oxidation eats 
into the surface of the contacts 
and takes away any hope of true 
reliability, the best cure is often to 
bin the offending part and go for 
replacement. At best, however, the 
electrons are halted by a thin film 
of crud shed by you, the player. 
This can usually be removed with 
appropriate spray cleaners, but be 

warned: crud is an acidic sweat-
based compound, very partial to 
electrical contacts!

Spot the di�erence
Components suffering from heavy 
crud build-up will work properly 
most of the time, but every now 
and then they’ll need to be hit extra 
hard or given a vicious waggle to 
make them operate; conversely, 
components suffering from 
oxidation become very sensitive 
and usually only work if they are 
left untouched by the player. Both 
problems are very common and 
relatively easy to spot.

Hunting the fault
Freshly armed with your 
understanding of circles and 
dodgy joints you are now ready 
to troubleshoot just about any 
guitar. First, plug the offending 
instrument, with its volume and 
tone controls turned up full, into 
an amplifier. Select the neck pickup 
position on the selector switch, and 
hit the strings. If you hear nothing 
from the amp, flip the switch to the 
bridge pickup and hit the strings 
again. If you still hear nothing, 
jiggle the lead in the output socket 
and listen for a crackling ‘make-or-
break’ noise from the amp. If you 
hear a sudden rush of sound, then 
you’ve found your major problem – 
the jack socket contacts and/or its 
solder connections are breaking the 
output’s secondary circle. Equally, 
you may find that the output socket 
works fine and jiggling the pickup 
selector switch restores the sound. 
Whichever way, the nature of the 

problem is the same: poor solder 
connections on the component 
and/or tarnished contacts within 
it are interrupting or breaking the 
circuit circle.

Volume and tone controls 
can also silence an otherwise 
functioning primary circuit circle 
if a resistive track on a pot has 
become so filthy that the wiper 
is unable to pick up the signal. 
Spotting this problem is simplicity 
itself: if the amp is filled with gritty 
sandpaper-type noises as you turn 
the pot back and forth,that’s the tell-
tale sign that the track and wiper 
are dirty and need to be cleaned or 
the part replaced.

The diagnostic nature of electrical 
repairs has a real Sherlock Holmes 
feel and it can be very satisfying 
when the problem is discovered.

External examination
Next, armed with a pencil, let’s 
troubleshoot a Strat with a noisy 
pickup selector switch. Start with 
the same test procedure as outlined 
before: plug the instrument into 
an amp via a lead and turn all the 
guitar controls up full. Waggle the 
switch back and forth and listen 
to the noises from the amplifier. 
A switch that is working properly 
will create a mild ‘click’ from the 
speaker as it moves between the 
settings (this level of switch noise is 
acceptable, as the switch is making 
and breaking the signal path). A 
switch with worn or dirty contacts 
will sound and feel altogether 
different – moving it between the 
settings makes the amp crackle 
and roar, and the switch may feel 

PRIMARY PICKUP CIRCLE
PRIMARY TONE CONTROL CIRCLE
SECONDARY OUTPUT CIRCLE

HOT LEAD

PICKUP

RESISTIVE TRACK

EARTH LEAD
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3  Resoldering 
the pickup earth 
return wire to a 
pot casing

stiff and difficult to move.
We already knew the Strat had a 

dodgy switch, so before removing 
the scratchplate to fix it, check if 
there is anything else wrong with 
the guitar. Start with the pickups, 
and be sure to note the results of 
your tests on paper as you go along.

Testing the pickups
Select the neck pickup and turn 
the amp up a little. Next, hold a 
small steel screwdriver by its blade 
and touch it onto each pole of that 
pickup 2 (you may want to lay the 
guitar down flat). The screwdriver 
will be drawn by the magnetism and 
should make a solid ‘clunk’ sound 
from the speaker as it makes contact 
with the pole. If that is all you hear, 
then the pole has passed the test. 

Before moving on to clunk-test 
the next pole, make sure that the 
screwdriver is NOT being earthed 
out by touching a string. With 
the screwdriver correctly in place 
on the pole touch the blade and 
listen out for a loud hum from the 
amp. If the speaker still remains 
silent then the pole is functioning 
correctly, if it hums crazily then you 
have discovered a fault which could 
be within the pickup, its wiring 
connections or both, and this fault 
could also be contributing to the 
noisy switch. Move the selector 
switch to the middle pickup and 
test its poles in the same way, 
and finish up by clunk-testing the 
bridge pickup.

Next, hit the strings and turn the 
volume pot down and up to see that 
it works properly without adding 
any crackles to the sound. Copy 
the test with the two tone controls 

(just remember to select the correct 
pickups before you check the pots). 
When checking tone controls, also 
listen out for how the tone changes 
as you turn the pot up and down. 
If it behaves more like a volume 
control than a tone control then 
there is fault either with the pot, 
its capacitor, the wiring around the 
component, or all three.

The verdict
We’ve carried out our external 
examination of the troublesome 
Strat. What do we know? Well, 
the selector switch has had it, the 
pickups seem okay, but the first 
tone control (the one for the neck 
pickup) is noisy and doesn’t sound 
quite right. Of course, you would 
have jotted all this down on your 
checklist. So now it’s either time for 
some DIY or if you don’t feel happy 
about that, a trip to a repair person.

Under the hood
If you’re going DIY, the first step 
is to access the offending controls. 
Slacken and remove the strings and 
with a small cross-head screwdriver 
remove the scratchplate screws; 
place them on a tin lid or similar for 
safe keeping. Pull the scratchplate 
upwards and out from the body 
and turn it over to see underneath. 
Watch out for the output socket 
leads and the bridge earth wire, 
which will still be attached to the 
guitar body. 

The photo above on the left 3

shows a typical Strat scratchplate; 
you can see how the three pickup 
‘live’ leads go straight to their 
respective terminals on the switch, 
whereas the three pickup earth 

leads, and the bridge earth lead, are 
soldered together onto the back of 
the volume pot. This all-together-
in-one-place earthing technique is 
a very reliable way to make a main 
earth return point for both the 
audio signal and the earth plane 
screening within the guitar. Some 
Strats also hardwire the casing of 
both tone pots and the chassis of 
the five-way switch to the casing of 
the volume pot, a technique which 
ensures that all the exposed metal 
parts of these components are 
properly earthed. 

Unfortunately, older Strats and 
many copies omit these additional 
earth wires and instead provide 
the metal parts with an earth 
connection via a metal foil screen 
stuck to the rear of the scratchplate. 
The electrical connection is 
made by squashing the foil onto 
the underside of the pot when 
the fixing nut is tightened. The 
squashed foil approach is fine 
when the guitar is new and clean 
but oxidation and dirt can build up 
between the foil and the pots which 
increases the electrical resistance 
of their connection and upsets the 
earth return for the tone controls.

Back to our theoretical patient. 
The switch? It’s possible that 
cleaning might quieten it, but the 
best solution is to bin it and replace 
it with a new one. Dirt and crud has 
also built up between the foil and 
the first tone control, which is 
cleanable and so repairable. If this 
were a real guitar I would hard-wire 
the tone controls and the switch to 
the casing of the volume pot and 
thereby avoid this particular 
problem happening again..  

2 3

2  Clunk-testing pickups 
works on any guitar with 
exposed polepieces, such as 
this Telecaster

3  The standard Stratocaster 
style wiring
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Y
ou don’t need a workshop 
bulging with gear to repair 
electric guitars – all it takes 
to get started is a handful of 
tools costing as little as about 

£35, and a clear table top (plus, of 
course, access to a mains socket to 
power a desk light and a soldering 
iron). Fortunately, most of the tools 
used to repair electric guitars are 
the same as those you would use 
for regular domestic electrical work. 
Here’s a typical list of tools required 
for electro-surgery 

Screwdrivers
Medium-size Philips cross-head 
– for scratchplate and cavity plate 
screws, switch screws and pickup 
screws, and so on. 

Medium-size flat-blade – for 
most control knob fixing screws, 
plus Gibson humbucker-type height 
adjuster screws.

Pliers
Small to medium sized wire cutters 
(also called electrician’s cutters).

Medium-sharp knife
A small kitchen knife with a three-
inch blade – the size you might 
choose to cut small vegetables – is 
my favourite. The blade isn’t as 
sharp as a scalpel, but this reduces 
the chances of cutting both the 
insulation and the multi-core wire 

when you strip the end of a wire 
in preparation for tinning. This 
can be tricky on both screened and 
unscreened wire.

Small table-mounted vice
 A 3" to 4" bench-mount type is 
best. Maplin and B&Q have many 
suitable small vices on offer; some 
are fixed to the table by a single 
screw clamp, while some are held 
by a devilishly cunning sucker 
mechanism. A great first-time vice 
is available from Maplin; they call 
it a Hobby Vice and it costs around 
£15. The vice is vacuum-mounted, 
and is man enough for most jobs. 
Their Table Vice, however, is a 
much better bet, and it costs about 
the same. This vice mechanism 
is well-made with a very cunning 
‘fit any situation’ table-mounting 
system – great for guitar techs.

Desk light
Any domestic Anglepoise-type light 
will do.

Box spanners
You will need a set of three double-
ended box spanners which have 
different-sized spanners at each 
end: 12 and 13mm, 10 and 11mm, 
and a 2 and 4BA. Box spanners are 
a really useful tools as they allow 
you to slacken and tighten nuts 
on a guitar without endangering 

the finish or the scratchplate. The 
three sizes quoted cover the volume 
and tone control nuts, the larger 
output socket, and the mighty fiddly 
miniature toggle-switch fixing nut. 
The output socket nut on guitars 
that use a recessed output socket, 
such as a Strat or Telecaster, can 
only be tightened well with a box 
spanner, so this size is a must.

Soldering iron
You will need two soldering irons, 
a 15W to 25W pencil-type, and a 
whopping great 100W soldering 
gun. The pencil iron is used mostly 
for soldering the wires that carry 
the signal of the pickups; these 
connections are quite small and so 
relatively easy to solder quickly and 
successfully. My favourite iron is 
an Antex 15W pencil type which is 
light and heats up rapidly. It’ll cost 
around £20 from Maplin. 

The solder gun is used to 
unsolder earth connections to the 
metal casing of volume and tone 
controls. These are much harder to 
work on than signal connections 
because the metal casings are 
substantial enough to draw the 
heat away from a small iron and so 
prevent the solder from melting.

This ‘earth the casing’ technique 
is important because it provides 
both a reliable and an effective 
method of distributing the earth 

TOOLS OF  THE TRADE
DIY ELECTRONICS 1

Don’t know your cross-head from your multi-core? Scan your 
beadies over these pages for a comprehensive outline of the basic 

tools required to work on electric guitars and basses



return within the guitar and also 
valuable EMR hum and buzz 
screening. Sadly, the connections 
to the casing are impossible to 
unsolder with a low-wattage 
soldering iron; this is a job best 
left to a solder gun which heats up 
rapidly when you pull and hold the 
trigger. Do that and it’s ready to 
pour serious wattage into the solder 
connection – then the gun happily 
turns itself off and the tip cools 
down when the trigger is released. 
My own gun is produced by Weller 
and has proven itself to be a reliable 
and effective bit of kit. Most regular 
DIY stores will sell this gun or one 
very like it from around £30. 

For the one-stop shopper some 
online outfits offer complete 
soldering kits for around £30, 
which can come complete with a 
100W gun, a 30W pencil iron, a 
miniature workpiece holder and a 
bundle of spare bits and solder. 

Multi-core solder
Medium weight ‘multi-core’ solder 
is suitable for both signal and earth 
connections. Buy small amounts to 
begin with, and rolls when you’ve 
got the hang of it. Down the centre 
of this solder run four or more lines 
of flux which travel the length of the 
solder, in Brighton rock lettering 
style. The flux is a nasty concoction 
of chemicals which eat into the 
surface of the metals to be soldered 
– an important brew, as it cleans the 
metal surfaces and aids the transfer 
of heat from the gun, but it stinks 
when it melts so try not to have 
your head over the iron looking 
down when the little puff of smoke 

comes up! This position guarantees 
a lung full of unpleasantness which 
is probably very unhealthy.

Soldering: the rules
Electrical soldering is an easy 
skill to master  if you follow 
the right procedures. It’s all 
about preparation, an organised 
worksurface, and good technique. 
In fact, if you need the four golden 
rules of soldering, here they are…

1) All contacts to be soldered 
together must be clean of tarnish 
and oxidation, made tidy and 
correctly ‘tinned’.

2) Contacts to be soldered together 
must be placed together and heated 
up by the iron su�ciently to melt 
the solder tinning before any further 
solder is applied to them.

3) The new joint must remain totally 
still whilst the solder cools.

4) Only use multi-core solder.

The first three rules require a little 
practise to perfect.

Cleaning duties
Cleaning the contacts before 
soldering is important because 
it ensures that the solder takes 
quickly to the new joint. Speed 
is of the essence here as it saves 
the rest of the component from 
excessive heat stress, an important 
consideration on small components 
such as capacitors, switch contacts 
and the insulation on most of the 
signal carrying wires.

Once clean, the contacts are 
tinned with the iron, leaving a thin 
layer of solder on the end of the 
wire or on the surface of a contact 
or solder tag. This prepares them to 
be soldered back into the circuit.

Tinning a wire
You’ll encounter three sorts of 
wire in electric guitars: single-core, 
multi-strand and screened. Tinning 
a single-core wire is the easiest: 
first, strip off a short length of 
insulation to expose the wire inside, 
and scrape it with the knife. Next, 
apply the tip of the hot iron to the 
wire and wait a second or two for it 
to warm up. Now push one end of 
the solder onto the wire and watch 
as it melts instantly on contact. Pull 
the solder away from the wire and 
then remove the iron. The wire is 
properly tinned when the entire 
surface of the exposed end is plated 
with a thin coating of solder. 

The most common type of 
wire you will encounter is multi-
strand, which contains not just 
one core of wire as in the previous 
example, but many. These strands 
must be twisted together tidily 
before the wire is tinned; the twist 
and the solder tinning ties the 
strands together so that they will 
not unravel when joined into the 
circuit. Apply the iron and then the 
solder as before.

Although tinning is the simplest 
part of soldering many people skip 
it, hoping that sheer willpower will 
make it happen correctly. Don’t be 
tempted – a little cleaning and 
tinning can save hours of work and 
some deep-fried components.  

Basic Tools ELECTRONICS
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1  Left to right: a Philips 
screwdriver, box spanners and 
a table mounted vice

2  Left to right: a soldering 
gun, a pencil soldering iron 
and a pair of pliers

2
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I
n the last workshop we outlined 
the basic tools you will require 
for guitar electronics work and 
went on to introduce multi-core 
solder and the four sacred rules 

of soldering. Rule one, ‘thou shalt 
always tin’, was explained, and we 
examined examples of thoroughly 
tinning both single and multi-core 
wire. We also explained the fourth 
rule concerning multi-core solder.

Now it’s time to fully investigate 
how to deal with rules two and 
three. However, for the sake of 
completeness, let’s review the four 
rules in all their glory. 

1. All contacts must be clean of 
tarnish and oxidation, tidy and 
correctly tinned.

2. Tinned contacts must be placed 
together and heated up by the iron 
su�ciently to melt the solder tinning 
before any further solder is applied.

3. The new joint must remain 

completely still whilst the solder 
both melts and cools.
 
4. Only use multi-core solder.

As you may have guessed, rules 
two and three happen in quick 
succession, and once you have 
them mastered they’ll appear 
like a single action. If they don’t 
run together smoothly then 
you’ll undoubtedly create a high 
resistance dry joint… not good, and 
not clever. Making it all happen 
correctly as one action is difficult 
because soldering usually requires 
three hands: one to hold the loose 
wire in the correct position, another 
to drive the soldering iron, and a 
third to guide the solder into just 
the right position at just the right 
time. Making do with two is not 
really a hardship, but it does mean 
that you will have to learn a few 
tricks to create a third hand – and 
maybe even a fourth – wherever 
and however they are needed.

A great deal of imagination can 
go into devising extra hands out of 
objects that are readily available, an 
approach I take myself as no two 
joints are ever quite the same. It’s 
possible to buy soldering aids from 
electronic companies like Maplins; 
these cunning devices use flexi-
mount crocodile clips to hold wires 
and components where you want 
them while you apply the soldering 
iron. These can help you set up the 
job so that the eventual soldering 
can be unhurried and therefore 
efficiently brief.

One good way that the first extra 
hand is used is to hold the source 
of the solder in a fixed position 
so that a length of solder can be 
unwound and arranged just as you 
want it. A large reel of solder helps 
out here since it’s quite weighty 
and stays where you put it on the 
table. The stability of the reel, then, 
is your first extra hand; solder from 
a light plastic dispenser is harder 
to manage though it can be held 

With hot iron in one hand and a roll of multi-core in the other, we 
return to the land of DIY guitar electronics ready to fix a faulty 

Strat and to pledge allegiance to the four sacred rules of soldering 

SOLDER  
YOUR SOUL

DIY WORKSHOP



firmly by a laying it on its side 
beneath a book or heavy ornament.

Once the source has been tied 
down, sufficient solder can be 
unwound and arranged to be in 
close proximity to the work area. 
Arrange the solder so that it leaves 
the reel as close to your work top as 
possible and bend it upwards at 45 
degrees as you approach the work. 
An unsupported length of solder 
will try to droop or move away from 
the job at just the wrong moment, 
so next introduce an S-shaped 
bend two or three inches from the 
working end of the solder to make 
the it more rigid and manageable. 
The S shape is another extra hand 
– if you arrange the solder like a 
crane over the new joint it should 
stay still and ready to use

With the solder crane in place, 
the iron hot and the Anglepoise 
on, let’s consider a fictitious solder 
job: you have just fitted a new neck 
pickup to your beloved Telecaster 
and are about to solder the live 
output lead to the switch and the 
earth lead to the rear of the volume 
pot. The control plate is open and 
the plate mounted switch lies 
tags-up, ready to go under the iron. 
Having tinned the tag and the 
pickup hot lead, touch the tip of 
the iron back onto the tag. Watch 
carefully as the solder melts on the 
tag as the heat is transferred across 
from the iron. When all the solder 
has melted, push the tinned tip of 
the pickup lead through the hole 
in the tag and watch as the heat 
from the tag is transferred across 
to the wire. Remove the iron only 
when the solder tinning melts on 
the wire, and as you do so, blow on 

the joint to cool it down. The hand 
used to hold the wire must remain 
completely still so that the wire 
does not move as the solder cools.

At this point the wire is soldered 
to the tag, but the joint is not very 
strong; more solder is required to 
make it reliable. Adding extra solder 
can be quite tricky as the joint 
will probably spring apart if you 
apply the iron a second time. This 
situation calls for dexterity, more 
cunning and a little rule-bending. I 
use a technique that involves using 
my left hand to hold the wire in the 
correct position with my thumb 
and little finger while I guide the 
solder from the aforementioned 
‘crane’ between the remaining three 
fingers onto the joint. The photo 
above left shows this in action. 
Although this works most of the 
time, it’s not a universal solution 
– sometimes you just can’t get as 
close to the job as you wish. On 
these occasions it is perfectly fine to 
use the iron to transfer solder to the 
tinned-only joint.

Arrange the solder crane as 
close to the work as possible and 
ensure that you can hold the wire in 
position with your hand. Touch the 
tip of the iron onto the end of the 
solder and load it with molten solder. 
Remove the iron from the solder and 
touch the solder laden tip onto the 
tinned-only joint. Watch as the heat 
transfer suddenly melts the solder 
on the tag and wire. As it does so the 
solder on the iron will leave the iron 
and mix with the solder already on 
the joint. Remove the iron and once 
again hold everything completely 
while it cools, blowing on the joint 
again to help it along.

As solder joints are so individual 
you need to deal with each job as it 
comes along. Practicing on some 
throwaway components can help to 
get a feel of the iron and solder.

If you choose to rewire tricky 
parts of the guitar electrics away 
from the instrument, then a small 
vice is an absolute must. Soldering 
a tone control capacitor across its 
tone pot, for example, is much 
easier in a vice; the same goes for 
wiring the ‘between contacts‘ or 
cross-wiring for a series/parallel 
humbucker switch. The job is done 
quicker and more tidily if the switch 
is held firmly between the jaws of 
a vice because the contacts to be 
soldered are accessible and, thanks 
to the Anglepoise light, clearly 
visible and perfectly still.

The next patient is a standard no-
frills USA-built Fender Stratocaster. 
Its problems are twofold: the back 
pickup is hard to select – switch 
position 5 works occasionally, 
mostly it just hums loudly; and the 
guitar hums when the musician 
takes his hands off the strings.

Hands o� buzz
Any guitar that hums will have an 
earthing problem. The ‘hands-off 
buzz’ is probably down to a break 
somewhere in the earth circuit. 
When repairing any guitar with 
these symptoms, first check the 
wire which joins the strings at 
the bridge to the earth side of the 
controls – usually to the back of 
the volume pot casing. This wire is 
commonly called the ‘string earth’ 
and most passive guitars become 
hummy if this wire is broken or is 
making poor contact.

Soldering WORKSHOP

>

1  The ‘crane method’: 
hold the wire in position with 
thumb and little finger while 
guiding solder onto the joint

2  A dry solder joint to the 
earth tag is a problem that can 
contribute to unwanted hum
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3
3  Carefully resoldering  

the pickup earth return wire  
to a pot casing

With this Strat it’s unlikely to be 
a problem at the bridge end of the 
wire. Fender changed their string 
earth design in the ’70s, making 
a serious attempt to avoid such 
problems with a body-mounted 
solder tag and shielding paint on 
the inside of the body cavity. The 
new tag was positioned near the 
control cavity and was wired in two 
directions: one wire to the vibrato 
spring-claw, the other to the rear of 
the volume pot, with the tag also in 
electrical contact with the shielding 
paint. A nifty idea, because the 
earth tag sorts out many of the 
earthing problems within a Fender 
type guitar: firstly it tidies up the 
earth plane within the guitar by 
creating a single earth point to 
which all the relevant parts of the 
circuit can be connected; secondly, 
it enables the body cavity to be 
screened.

Adding the tag also protects the 
wire that runs to the vibrato spring 
claw from being yanked when 
the scratchplate is removed – a 
common problem with the original 
design. If you inadvertently pulled 
hard on the old type of string earth 
lead, it was possible to jar the solder 
joint on the spring claw enough to 
make it become one big dry joint, 
right where you need one the least. 
Resoldering this connection is very 
difficult as the large spring claw 
draws the heat away from the joint; 
a successful resolder of this joint 
requires serious cleaning and every 

bit of power the solder gun can 
provide. Adding the tag avoids this 
by moving the weak point to a more 
manageable position for soldering. 

Make the switch
The second problem with the Strat, 
the intermittent, humming on 
switch position 5, is familiar: the 
contacts used for the bridge pickup 
(position 5 on the switch) are 
probably twisted out of alignment. 
If so, they could be touching the 
metal chassis of the switch when 
the bridge pickup is selected. If the 
chassis of the switch is not earthed 
then it could be making contact 
with the live or hot output of the 
switch and so humming when 
touched. In the worst case it could 
hum even if not touched.

Surgery time
Removing the scratchplate reveals 
that the string earth connection at 
the aforementioned tag has become 
a dry joint, probably through being 
tugged too much. The selector 
switch is infested with crud to the 
extent that the contacts used for 
position 5 are eaten almost half 
away (crud never sleeps). The only 
solution is to bin the whole part and 
replace it with a new switch. The 
earth connection to the rear pickup 
has also become a dry joint, and 
this is contributing to the hum in 
position 5. Resoldering the earth tag 
and the pickup earth return wire 
will cure the hum, and replacing 

the switch will bring the rear pickup 
back to life. 

Dry joints
As you can see, dry joints were 
responsible for most of the 
problems with this guitar. Spotting 
them is an important part of 
troubleshooting electrical guitar 
problems. Fortunately, this is 
relatively easy: dodgy joints usually 
take on a mottled, dull grey colour, 
much like pewter or zinc, whereas 
a proper, electrically sound joint 
remains shiny and mirror-like. 
One way to pick out the baddies is 
with your Anglepoise light – if you 
arrange the light to shine down 
onto the scratchplate, good joints 
will catch the light and reflect it 
back, while dry joints remain dull 
and won’t reflect much at all. This 
light method is a very helpful way 
to sniff out a problem, but testing 
the joint is best left to a multimeter. 

Multimeters
Maybe you can get by without one 
of these gizmos, but even a simple 
multimeter can be very useful – and 
some work, on humbucking 
pickups for example, is pretty much 
impossible without one. Two kinds 
of multimeter are available: the old 
AVO-style analogue needle-type 
meters and the newer digital LCD 
readout type. I find that the 
needle-type is easier to read, while 
the digital types can only be read if 
you can look down on them.   
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