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Guitar Pick-up Tone Extender
David Clark (United Kingdom)

This design extends the basic sonic possibili-
ties of an electric guitar without the use of 
any electronic ‘effects’. The expanded num-
ber of tone possibilities is brought about by 
mixing continuously-variable amounts of the 
output from each of the guitar’s pick-ups, 
along with switching the phase of each pick-
up. This effectively gives an infinite range of 
tones as opposed to the five available for a 
normally switched set-up. This is not a proj-
ect for the faint-hearted, however; it involves 
modifying the wiring to the guitar’s pick-up 
coils and switches, and possibly the scratch-
plate itself, depending on the chosen loca-
tion for the replacement for the standard 
0.25-inch (6.3-mm) jack connector. Use of a 
cheap ‘copy’-style guitar is recommended!

This project allows up to four 
pick-ups to be employed, 
since the bridge pick-up on 
a ‘Stratocaster’ is often a so-
called ‘humbucker’ type, 
which can be split  into 
two independent pick-ups, 
shown here as Bridge 1 (L3) 
and Bridge 2 (L4).
The really intrepid among 
you may decide to build the 
circuitry in SMD and incor-
porate a tiny board into the 
guitar. However, having 
four switches and four pots 
on the guitar may be too 
much of a good thing.
The alternative is to wire the 
guitar pick-ups individually to 

The standard ‘Stratocaster’-style guitar fea-
tures three pick-ups and a five-way switch 
that allows the player to select one of the fol-
lowing combinations:

• neck pick-up
• neck and middle pick-up in parallel
• middle pick-up
• middle and bridge pick-up in parallel
• bridge pick-up

Guitarists keen to find new sounds from their 
instrument sometimes alter the wiring and 
add other switches to this arrangement, but 
this is of course not a flexible arrangement, 
and certainly not something that could be 
altered mid-performance playing for a crowd, 
no matter if a dozen or so in a pub or 20 k at 
Glastonbury!
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a 9-pin sub-D type connector that is 
added either to the guitar body or its 

scratchplate. The connector is linked 
to the input sub-D connector on the 

control unit via a long ‘straight-
through’ serial interface com-

puter cable. The Tone Extender 
circuitry may be built in a Vero 

style box, of which an exam-
ple is shown in the photo-

graph. Connection from 
the unit to an unmodified 

guitar amplifier is via a 
standard guitar lead.

E ach p ick- up se c-
tion consists of two 
opamps from a TL074 

package, one inverter 
(e.g. IC1.A) and one buf-

fer (e.g. IC1.B). Each has a nor-
mal/invert switch (NOR/INV, e.g. 

S1) to select the phase of the signal compo-
nent, and a 100-kΩ linear law potentiome-
ter at its output to set the desired level. The 

output signals of all four opamp sections are 
summed by IC3 (a TL071) which provides a 
suitably low output impedance to drive the 
guitar amplifier.
Opamp IC4 splits the supply voltage 
obtained from 9 V (PP3) battery BT1 into 
symmetrical rails V+ and V–. Alternatively, 
a battery eliminator with a regulated out-
put voltage of 9 V DC may be connected 
to K9, when the battery is automatically 
disconnected.

Whatever method of construction is cho-
sen, the unit effectively provides the guitar-
ist interested in experimenting with unusual 
pick-up configurations a flexible way of 
quickly setting up and trying probably all 
possible variations, without having to get 
out the soldering iron and hard-wire each 
new idea. As such it should be an invaluable 
aid to allowing all manner of sonic possibili-
ties to be realised.
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Lithium Battery Charger using BQ24103
Steffen Graf (Germany)

The BQ24013 is a simple-to-use charge con-
troller suitable for use with lithium-ion and 
lithium-polymer batteries. A major advan-
tage it has is that it includes integrated power 
MOSFETs capable of working with charge cur-
rents of up to 2 A. Its switching frequency is 
high, at 1.1 MHz, and so only a small external 
coil is needed. In comparison to linear charg-
ing circuits the switching topology offers a 
much higher degree of efficiency.

A further benefit is that it is capable of charg-
ing battery packs consisting of either a sin-
gle cell or of two cells wired in series. Two 
LEDs indicate when the battery is being 
charged (D1 lights) and when the battery is 
fully charged (D2 lights). The charge current 
is set by the choice of external resistors [1]. 
There are three currents to set: the initial (pre-
charge) current, the charge current and the 
charge termination current. 

With the component values given the pre-
charge current is 67 mA, the charge cur-
rent is 667 mA and the termination current 
is also 67 mA. The IC of course ensures that 
the charging process is carried out correctly 
and in particular that the maximum permis-
sible cell voltage is never exceeded: this is 
extremely important for lithium chemistry 

The minimum supply voltage for charging a 
single cell is 5 V; for charging two cells it is 9 V. 
According to its datasheet, the IC is specified 
for supply voltages of up to 16 V.
Unfortunately the IC is only available in a 
QFN20 package, which is rather tricky to 

cells. Even more important is to note that 
jumper JP1 should be fitted only in the case 
where two cells are being charged. When 
charging a single cell the jumper must not be 
fitted, or there is a risk of explosion or fire as 
the charging voltage will be too high.
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