Jimmy Page Style Wiring

Here is a classic mod to a Les Paul that provides that signature Jimmy Page sound.  All four control pots are push/pull control pots.  They act as both volume/tone pots and switches.  When all four switches are pushed in, you get the standard Les Paul control and sound.  When they are pulled out, here’s what you get:

Bridge Volume:  splits bridge pickup

Neck Volume:  splits neck pickup

Bridge tone:  puts bridge & neck pickups out of phase with each other

Neck tone:  puts bridge & neck pickups in series together

This mod does not change the look of the Les Paul.  The wiring is not very difficult if you have pretty good soldering skills.  There are many versions of this on the web.  Just Google “Jimmy Page Wiring” and you get many versions and even a few pre-wired harnesses.  This version is from Seymour Duncan.  I like it because it is easy to follow and does not require reading an electrical schematic.
http://www.seymourduncan.com/support/wiring-diagrams/schematics.php?schematic=jp_style
I have made a few modifications to the wiring in the diagram.  I have 2 major reasons

1. Basically, I wanted a wiring version that did not require soldering to the pot’s shell.  I found that most guitar projects don’t turn out as well as they should because most people do not have a soldering iron powerful enough to solder a ground wire to the pot shell.  Usually, the pots get overheated and do not work as well as they should or they end up with a cold solder joint.

2. I separate the signal ground from the chassis/mechanical ground.  This is an excellent way to make the guitar even quieter.  Since I shield the control cavity, the guitar gets the added benefit of eliminating 60 cycle hum.
What is the difference between signal ground and mechanical/chassis ground?  Let’s keep things simple, maybe overly simple. 
First, what is the signal ground?  

The signal from the pickup start wire (+) wants to get to the (+) terminal on the output jack.  If we wire the pickup start wire (+) directly to the (+) terminal of the output jack, then we get the maximum output from the pickup.  If we want to control the volume, we put a volume pot in the signal path.  When we turn the volume pot down, part of the signal goes to ground (the (-) terminal on the output jack).  The path from the volume pot to ground is part of the signal ground.  If we want to control the tone, we put a tone pot and a capacitor in the signal path.  When we turn the tone pot down, some of the signal goes to ground (the (-) terminal on the output jack).  The path from the tone pot to ground is also part of the signal ground.  
What is the mechanical/chassis ground?
Any metal parts of the guitar that are near the signal path, need to be grounded.  If not, there is potential that they will cause noise.  This noise is usually hum.  If the metal part is not connected to the (-) terminal on the output jack, then you become the ground when you touch it.  That is why some guitars get quieter when you touch the strings.
Mixing grounds and ground loops

The classic way guitars are wired is to have a common ground for both the signal ground and the mechanical/chassis ground.  The lug of the volume pot is soldered to the shell of the pot.  The pots are soldered together.  Eventually, all the grounds are connected to the (-) terminal of the output jack.  Mixing the two grounds can introduce hum.

A ground loop occurs when a signal ground has two or more paths to the (-) terminal of the output jack.  This is most obvious when the guitar has the pots connected to a metal plate or metallic foil.  Since the ground signal travel from pot to pot over both the wire connecting them and also over the metal plate connecting them, it causes a ground loop.  Ground loops can cause hum.
Take a look at the lists:

Signal grounds

1. Bridge pickup volume pot lug 3

2. Bridge tone .047 capacitor lead

3. Bridge tone push/pull switch lugs C & D
4. Neck pickup volume pot lug 3

5. Neck tone .047 capacitor lead

6. Neck tone push/pull switch lug D
Chassis/Mechanical grounds

1. Bridge pickup bare wire 

2. Bridge volume pot shell
3. Bridge tone pot shell
4. Neck pickup bare wire

5. Neck volume pot shell
6. Neck tone pot shell
7. 3-way switch

8. Ground wire from bridge

9. Output jack sleeve and jack plate

10. Insulation on wire from switch

11. Control cavity shielding

During the wiring of the Jimmy Page modification, the signal ground will be separated from the mechanical/chassis ground.
A couple of things before we begin:

1.  This will focus on wiring and some installation of the parts.  It assumes you have some experience with soldering and installing guitar parts.
2.  A few helpful hints
1. Always pre-tin lugs on pots and switches

2. Always pre-tin ends of wires or use pre-tinned wire

3. Use Loctite on threads

4. Use Ultra Fine Point Sharpie pen to label push/pull switch lugs

3.  I use a workboard to do initial wiring of the pots.  This lets me work on the benchtop and not inside the guitar where it is cramped.
4. I shield the guitar.  It is a good practice.  Many pros have their guitars shielded.
5.  This assumes Seymour Duncan pickups.  If you have other pickups, the color leads may be the same color but are not connected to the same places.  Check out this chart at Seymour Duncan.

6.  I label the lugs on the pot in the following way.  Hold the pot, shaft facing down with the lugs facing you.  The lugs are numbered left to right 1, 2 and 3.

7.  I label the lugs on a push/pull pot in the following way.  (By the way, this is how they are labeled on the Gibson schematics for the Jimmy Page Les Paul)  Hold the pot, shaft facing down with the lugs facing you.  The lugs are numbered starting on the right side, bottom to top, A, B and C. The lugs are numbered on the left side, bottom to top, D, E and F.


Materials Needed

1. ¼” plywood to make workboard
a. Approx 6” x 7”

b. May use stiff cardboard instead

2. Hook up wire

a. 22 AWG black stranded (approx. 10 ft)

b. 22 AWG white stranded (approx. 10 ft)

3. Pickup wire

a. 22 AWG four (4) conductor insulated stranded  (approx. 2 ft) (www.allparts.com GW 0836-000)
4. Solder

5. Two (2) .047 caps (www.allparts.com  EP 0058-000)
6. 4 audio taper 500K push/pull pots long (www.allparts.com    EP 4286-000)
a. Long shaft are better (3/4” shaft) no modification needed to body

b. 4 dress washers

c. 8 nuts (www.allparts.com  EP 0068-010)
d. 4 star washers

7. 1 Switchcraft mono ¼” output jack (www.allparts.com  EP 0055-000)
8. 1 3-way switch (www.allparts.com  EP 0066-000)
9. Copper tape (aluminum tape will work) (www.stewmac.com  0028)
10. Two Humbucker pickups with 3 or 4 wire leads (directions are for 4 wire. However, two leads are soldered together so there are only 3 leads)
11. 1/16”  heat shrink (6” piece)

12. 1/8” heat shrink (6” piece)

13. Optional
a. Small grounding lug

b. Three (3) Small sheet metal screw

c. Small wire ties

Tools Needed

1. Ultra Fine Point Sharpie pen 

2. 25 watt soldering iron

a. Small sponge for cleaning tip

3. wiring strippers for 22 gauge wire

4. alligator clips or small medical hemostats

5. 6 inch diagonal cutting pliers

6. small needle nose pliers

7. Drill and 3/8” drill bit

8. ½” nut driver (a ½” box wrench or ½” ratchet socket will work)
9. medium strength Loctite

10. scissors

11. Phillips screw driver to install pickups and remove access plate

12. optional
a. solder sucker

b. Xacto knife

c. Continuity tester (Nothing fancy.  Could use battery, wire and bulb and make your own)

Steps

Pre-Wire Control Pots and Output Jack

1. Making the Wiring Workboard

a. Remove knobs from tone and volume controls from the guitar
b. Remove access plate on back of guitar

c. Remove strings, bridge, tailpiece, pots, output jack, 3-way switch and pickups

d. Hold plywood (or cardboard) against front of guitar and trace control pot holes
i. Label each hole

1. Bridge volume

2. Bridge tone

3. Neck volume

4. Neck tone

e. Drill 3/8” holes in the workboard where you traced the holes
f. Make hole for output jack
i. Place ruler over neck volume hole and bridge tone hole

ii. Measure 6” from neck volume hole (leave slack for putting jack through body) and put mark.

iii. Drill 3/8” hole on mark

2. Insert pots and output jack in the workboard
a. Use Ultra Fine Point Sharpie pin and label all lugs on push/pull switches

b. Remove nuts and washers from pot shafts

c. Push shafts down through holes and secure with washers and nuts

d. When completed, you should see the backs of the pots and the labels on the workboard.

e. Turn the pots so that the lugs face each other

i. Bridge pot lugs face each other

ii. Volume pot lugs face each other

f. Remove nuts and washers from output jack

g. Insert output jack in workboard with tip facing up and secure with nut (the washer might not fit).

3. Clip off unused tone pot lug

a. Set the workboard with the tone pot lugs away from you

b. On the bridge tone pot, clip off the lug on the right

c. On the neck tone pot, clip off the lug on the right

4. Tin lugs on all pots and switches

5. Print off the Seymour Duncan JPLP wiring diagram.

6. Signal wiring (use 22 AWG stranded white wire)

a. Solder wire from neck tone push/pull switch lug C to lug F 
b. Solder bridge tone push/pull switch lugs X pattern

i. Solder wire from bridge tone push/pull switch lug A to lug F
ii. Solder wire from bridge tone push/pull switch lug D to lug C
c. Solder wire from bridge volume lug 2 to bridge tone pot lug 3
d. Solder wire from bridge tone pot lug 3 to neck tone push/pull switch lug A
e. Solder wire from bridge volume push/pull switch lug E to bridge tone push/pull lug E
f. Solder wire from neck volume lug 2 to neck tone pot lug 3
g. Solder wire from neck volume push/pull switch lug D to neck tone push/pull switch lug E
h. Solder wire from neck tone push/pull switch lug B to bridge tone push/pull switch lug D
7. Signal ground wiring (use 22 AWG stranded black wire)

a. Solder .047 capacitor to bridge tone pot lug 2
i. Tin legs

ii. Insulate legs

1. strip a ½” piece of insulation off of an extra piece of 20 AWG wire

2. slide insulation over capacitor leg.

iii. Solder one leg of capacitor to bridge tone pot lug 2
iv. Solder other leg of the capacitor to bridge tone push/pull switch lug F
b. Solder .047 capacitor to neck tone pot lug 2
i. Tin legs

ii. Insulate legs

1. strip a ½” piece of insulation off of an extra piece of 20 AWG wire

2. slide insulation over capacitor leg.

iii. Solder one leg of the capacitor to neck tone pot lug 2
iv. Solder neck tone capacitor to neck tone push/pull switch lug D
c. Solder wire from bridge volume pot lug 3 to neck volume pot lug 3
d. Solder wire from neck volume pot lug 3 to neck tone push/pull switch lug D
e. Solder wire from neck tone push/pull switch lug D to bridge tone push/pull switch lug A
f. Solder wire from bridge tone push/pull switch lug A to output jack ground
i. Tin both lugs of output jack

ii. Solder wire to ground lug (inner, circular portion or the lug)

Pre-Wire Switch

3-Way Switch wiring

1. Bend outer lugs away from center

2. Bend middle lugs together

3. Tin lugs

a. Ground lug

b. Two middle lugs together

c. Left lug

d. Right lug

4. Connect wire to switch

a. Cut a 24” length of 4 conductor insulated pickup wire

b. Strip off 2” of outer insulation (cut off the foil insulation)

c. Solder black wire to ground lug 
d. Solder red wire to 2 middle lugs

e. Solder white wire to left lug (bridge lug)

f. Solder green wire to right lug (neck lug)

Shield Control Cavity (make sure tape is connected to jack plate)
Cavity

Cavity cover

Output jack connection

Assemble Guitar

1. Install 3-way switch in guitar body
a. From back of the guitar, feed wire through body wiring chase and into control cavity

b. Insert switch so the switch toggle comes through face of guitar
c. Place 1 drop of Loctite on threads (be careful and do not get Loctite into switch or onto guitar body)

d. Place toggle indicator switch plate over toggle

e.  Place dress washer and nut on threads

f. Align indicator switch plate and toggle

g. Tighten nut with fingers

2. Install pickups in guitar body
a. Place pickups in pickup mounting rings

i. Install neck pickup so the adjustable pole pieces are on the short side of the ring

ii. Install the bridge pickup so the adjustable poles pieces are on the long side of the ring

b. Install neck pickup first
i. Feed wires into control cavity

ii. Secure pickup mounting ring to the body with the adjustable pole pieces closest to the neck.

iii. In the control cavity, place a small piece of tape on the pickup wire and label it “NECK”.

c. Install bridge pickup

i. Feed wires into control cavity

ii. Secure pickup mounting ring to the body with the adjustable pole pieces closest to the bridge.

iii. In the control cavity, place a small piece of tape on the pickup wire and label it “BRIDGE”.

3. Install control pots assembly 

a. Unscrew pots and output jack from workboard

b. Screw a nut all the way down the shaft of each pot

c. From the control cavity, push the output jack through the output jack hole in the body and let it stay on the outside of the guitar.  At the same time…

d. Place control pots into control cavity
e. Install one pot at a time

i. Place a star washer on the shaft

ii. Test fit the pot and test the distance it protrudes on the face of the guitar.

iii. Adjust the nut so the shaft protrudes the height of a nut and dress washer

iv. Remove the pot from the hole

v. Place a drop of Loctite on the ends of the threads.  Be careful not to get any Loctite into the pot.

vi. Be sure the star washer is on the shaft and insert the pot into the guitar.

vii. On the face of the guitar, place a dress washer over the shaft

viii. Screw on a nut and gently tighten with a ½” nut driver.  Be sure to align the lugs of the pot correctly in the control cavity.
ix. Install all 4 pots.

4. Connect switch wiring

a. Solder black ground wire and wire insulation from 3-way switch to copper foil in control cavity
i. If aluminum tape was used, attach ground lug to end of wire and screw into foil

ii. Be sure to ground the insulation in one end only

b. Connect white wire (bridge wire) to bridge volume pot lug 1
c. Connect green wire (neck wire) to bridge neck pot lug 1
d. Connect red wire to output jack hot lug (connected to output jack tip).  Use continuity meter to determine which lug if you do not know

5. Connect chassis/mechanical grounds

a. Solder ground wire from bridge to copper foil

i. If aluminum tape was used, attach ground lug to end of wire and screw into foil

b. Solder ground wires from pups 

i. Cut bridge cable to length

1. Leave about 6 inches of slack

ii. Carefully strip outer insulation to expose leads

1. Be sure not to cut through inner wires

2. Expose about 2” of the leads

iii. Strip 1/8” insulation from each lead

iv. Pre-tin each lead and bare ground wire with some solder

v. Solder bare wires together

vi. Place heat shrink on piece of black wire
1. slide up wire away from end

vii. Solder wire to pickup ground wires
viii. Slide heat shrink onto exposed wires and secure with heat

ix. Solder black wire to copper foil
1. If aluminum tape was used, attach ground lug to end of wire and screw into foil

6. Install output jack

a. Push output jack through hole

b. Place a drop of Loctite on threads

c. Attach output jack to jack plate with nut
d. Attach jack plate to guitar with screws
e. Test continuity

Using a continuity meter, check the continuity of the output jack plate to:

i. bridge pickup base

ii. bridge volume pot shell
iii. bridge tone pot shell
iv. neck pickup base

v. neck volume pot shell
vi. neck tone pot shell
vii. 3-way switch base

viii. bridge

7. Connect bridge pickup

a. Red and white leads 
i. Solder together

ii. Solder red and white leads to bridge volume push/pull switch lug D
b. Black lead

i. Solder black lead to bridge volume push/pull switch lug E
c. Green lead

i. Solder to green lead to the bridge tone push/pull switch lug B
8. Connect neck pickup

a. Red and white leads 

i. Solder together

ii. Solder red and white leads to neck volume push/pull switch lug E
b. Black lead

i. Solder black lead to neck volume lug 2
c. Green lead

i. Solder green lead to neck volume push/pull switch lug D
9. Test pickups

a. Plug in amp

b. Bridge pickup

i. Selector switch on bridge only

ii. All pots pushed in

iii. Test volume controls

1. while tapping on bridge pickup with screwdriver:
a. turn bridge volume up and down and up

b. turn bridge tone up and down and up

c. turn neck volume up and down (no effect)

d. turn neck tone up and down and up (no effect)

2. tap on neck pickup (no effect)

c. Neck pickup

i. Selector switch on neck only

ii. All pots pushed in

iii. Test volume controls

1. while tapping on neck pickup with screwdriver:

a. turn neck volume up and down and up

b. turn neck tone up and down and up

c. turn bridge volume up and down (no effect)

d. turn bridge tone up and down and up (no effect)

2. tap on bridge pickup (no effect)

d. Both pickups

i. Selector switch in middle position

ii. All pots pushed in

iii. Test volume controls

1. while tapping on neck pickup with screwdriver:

a. turn neck tone up and down and up

b. turn neck volume up and down (leave off)

c. tap on bridge pickup (should work)

d. turn neck volume up

2. while tapping on bridge pickup with screwdriver:

a. turn bridge tone up and down and up 

b. turn bridge volume up and down (leave off)

c. tap on neck pickup (should work)

d. turn bridge and neck volume off

e. tap on pickups (no effect)

10. String up guitar
11. Test all options

