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Chapter 1 : Introduction 

This document contains information and instructions on Steven Stanley Bayes Guitar. This is what is called a “ Blue Print “ of Steven Stanley Bayes Guitar. 
In some cases, throughout this document, some features can be undone or changed upon customer request. However, imperative is to make the guitar as close as possible to this document. Wherever possible, a change may be carried out afterwards. 

Chapter 2 : General 
Considerations 

The guitar must be optimized for solos and not for chords. 

The guitar must see as fewer machining or tooling jobs as possible regardless the guitar may look what some people are not used to. This is because people who are into tonal quality want only the wood with open pores to do the tone and not the lacquer. Sanding and machine polishing would close the pores of the wood and this is what the tone buffs want to avoid. Thus, the guitar must be pure Mahogany with an Ebony fingerboard. The Mahogany ( and the Ebony ) must be as rough and natural as possible. Obviously, tooling and machining cannot be avoided but they can be done on as fewer stages as possible. Hence, the guitar must not be sanded neither by a machine nor manually. Whatever machine or tool cutting is necessary is OK but not more. The woods must also not be lacquered, polished, varnished, finished and most importantly, must not be sanded. The woods must be as rough as possible with as open pores as possible. 
Material 

The guitar must be made of highest possible quality selected Mahogany and Ebony. The whole guitar must be made of Mahogany and the fingerboard must be made of Ebony. There must not be any other wood on the guitar. No Maple top wood or whatever. Only Mahogany with Ebony fingerboard. 

The guitar must not have any lacquer, finish, varnish nor paint. Just pure wood what the nature gave. The machining must be only the necessary. No fine sanding. No sanding at all unless necessary : sanding clogs the pores of the wood disallowing good tonal qualities. The same applies to lacquer, finish, varnish and paint. 

All metal parts must have golden colour. 
In case there is some extra mahogany from cutting, please send this instead of throwing this away. 
Orientation 

The orientation of the guitar must be standard, right handed, where the right hand plucks the strings with a pick and the left hand presses the strings onto the fingerboard. 

Action 

The action of the guitar must be as low as possible with standard 10 gauge Gibson light strings. This is a very important parameter. Action is defined as the distance from each string to the fret and fingerboard measured at 12th fret. 

The intonation of the overall product must be perfect at the low action with no fret noise and with the standard Gibson 10 gauge light strings. 
Main and Test String Gauges 

The diameter of the first string multiplied by a multiplier ( 1000 ) gives the gauge name of the set of strings. 

For information, 10 gauge Gibson strings have these diameters shown in Table 1. 

	Number of the String
	Gauge of Each Strings ( in 1 / 1000 of an inch )

	1 ( Thin E )
	10 

	2 ( B )
	13 

	3 ( G )
	17 

	4 ( D )
	26 

	5 ( A )
	36 

	6 ( Thick E )
	46 


Table 1 : Gauges of each string in the standard Gibson Light String package.

The guitar must be tested and designed primarily to be played with 10 gauge Gibson light strings but must be able to go to 8 gauge or even 6 gauge as well as to withstand the pressure of the thick 14 gauge, 16 gauge and even more. 

Chapter 3 : The Head 
Considerations 

The head must be made of one piece with the neck and body solid mahogany. 

The truss rod must go all the way through the head sticking out at the top of the head. This way, the truss rod will counter the string pressure thus relieving the pressure which the head has to bear. 
The head must be tilted backwards which is the standard way of making heads. 

Style 

Ideally, the head would be a standard classical guitar head with two cuts and axels through them rotated by high quality machines with keys position towards the back of the head and not towards the side. These are the so called old style guitar heads. Figure 1 depicts these. 
In case to manufacture such a head is impossible, then a standard LP head is OK. This is also depicted on Figure 1. 

String Locking 

The most important is, whatever the head is, to always have a standard locking mechanism as depicted on Figure 1. This locking mechanism must be present regardless on the vibrato style. Even without tuning bolts on the vibrato ( as in Floyd Rose ) the locking mechanism must be present so the player can tune the guitar the standard way and then lock the tuning with the locking mechanism. Alan key may be required unless there are bolts with “ wings “ which the player can turn with a hand. The important consideration here is : the locking mechanism must lock the tuning without changing the tuning. This can be achieved in case the lock pushes on the strings exactly on the nut and not before nor after. 
Nut and Machines 

In case there is any nut with roller bearings, this will be excellent. Thus, the strings will not get caught by the nut but will move easily on the nut rollers. 

The nut, as well as the machines, must be of the highest quality possible. Usually, high quality nuts are made of bones or a high quality synthetics. The knobs on the machines can be made of bone only in case they would be very strong. Usually, strong metal, axel or strongly fixed to the axel are supposed to be the strongest. The guitar must have the strongest knobs for the machines possible. 
In case of a LP head, the tuning machines axels must be positioned in a straight line with the strings without bending a sting up or down. String limiters ( the metal things put between strings 1 and 2 as well as 3 and 4 ) must be available : one separate for each string. 
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Figure 1 : The Head 

Chapter 4 : The Neck 
Considerations 

The neck, as well as the head and everything else, must be made of a single piece mahogany and single piece is applicable to the whole guitar : head, neck, body : everything except the fingerboard. 

The neck must have a “ Zero Fret “ after the nut. 

The neck must be as long as possible with 24 frets without counting the zero fret, 25 with the zero fret to allow three octaves span. 
Hole : No Canal 

Standard necks have a canal drilled through the neck where the truss rod assembly is installed. This must not be the case. There must not be any canal. Instead, a hole with the necessary shape has to be drilled through the Mahogany head, neck and body. This way, the truss rod would not exert any pressure directly on the fingerboard but would act upon the mahogany instead and the same applies to the strings. This is because there is not anything around the truss rod and assembly except the Mahogany neck, body and the head. 

Shape 

The neck must be as wide as possible : wider than electric guitar necks, wider than acoustic guitar necks and wider than some classical guitar necks. Must be the size of the widest standard classical guitar neck. Usually, classical guitars have very wide necks, reaching 5 inches and more. This is an electrical guitar. Yet, the neck must be as wide as possible. THE WIDEST CLASSICAL GUITAR WIDTH OF THE NECK IS THE DESIRED WIDTH FOR THE NECK OF THIS GUITAR. 

The neck underneath ( where the thumb is ) must be U shape ( with a wide bottom ). Wider bottom of the U shape ( more like a parallelepiped ) would provide a better playing ability : the hand would remain in similar position when moved up and down : similar distance to the strings. This is good for the player to be able to “ measure “ the distance between the thumb and the fingers which would provide for a better accuracy of pressing of the desired string at a desired position as well as in a desired position within the frets. This is important at fast solos. Thus, the neck may be as wide as the widest classical guitar neck but is not rounded like the necks on the classical guitars but is wide bottom U shaped instead. The wide U shape would allow the players who play correctly, with the thumb on the neck and do not hold the neck with the whole hand like the guitar is a hoe, to achieve more easily their desired playing qualities. 
The horizontal shape of the neck, this is when the neck is looked upon at the fingerboard, must be like a trapezoid : becomes wider and wider with the increasing number of the fret : the neck is wider at the body than at the head. This is standard with, probably, all guitars. 
The neck as well as the fingerboard must be flat. Some manufacturers use necks and fingerboards. The neck must be flat because a fingerboard may easily be replaced with the rounded one or with whatever the player desires but the neck cannot be replaced thus the neck must be flat. Some manufacturers use necks or fingerboards with variable shape : flat at the first frets and rounded to a large radius > = 16 “ at the last frets with gradual increase of the rounding with the increase of the fret number. Flat necks are better for solos and do not increase the players mistake. 
The neck must be smooth with SMOOTH NECK TO BODY TRANSITION, which means no neck to body transition at all : the player must have the same neck at the first frets through the last fret AND AFTER. This is one of the most important feature of a monolithic guitar : the player does not have bumps or neck to body assembly to impede the movements and positioning of the left hand, the hand which presses the strings to the fingerboard. THIS IS VERY IMPORTANT. 
Truss Rod 

The truss rod must be ideally double action. Single action truss rod would do just as fine and is OK. 

Double action is : when you turn the nut one way the truss rod bends one way; when you turn the nut the other way, the truss rod bends the other way. Single action bends the neck only in one direction : the opposite direction of how the strings bend the neck.

Chapter 5 : The Fingerboard 
Considerations 

The fingerboard must be made of, most importantly, hardest and highest possible quality Ebony. 

The fingerboard must be bound. 

Dots and Inlay 

There must not be any inlays nor dots on the fingerboard. Just pure Ebony. No signs for fret positions. Instead, dots can be painted on the top side of the neck at ONLY 5th, 7th, 12th, 17th, 19th and 24th position. 

Fingerboard Support 

The fingerboard must not be glued but must rather be screwed to the head, neck and body. Ideally, the fingerboard will only be screwed on the head before the neck and on the body after the neck with 4 screws. The screws can be wood screws or machine screws. In case of machine screws, there must be a steadily positioned nuts on the body and head which are of certain shape ( with edges or wings ) which does not allow for the nuts to rotate. In case this support is not sufficient, additional screws may be positioned under the inlayed dots on 5th, 7th, 12th, 17th, 19th and 24th position. 

When the fingerboard is supported by screws only and is not glued, the player can interchange different fingerboards ( say, with different fret wire thickness ) whenever the player wishes. Also, when the frets are worn, the player does not need to go to a guitar shop to change the frets or the fingerboard but can simply replace the one after just unscrewing a few screws. 

Shape 

The fingerboard, on the top, must be flat. This is best for solos. Some manufacturers use large radius at the high fret numbers only ( radius > = 16 ” ). FLAT FINGERBOARD IS BETTER. 
Fret Wire 

As big and rounded as possible ( as jumbo as possible ) for fast solos. ROUNDING OF THE FRET WIRE IS VERY IMPORTANT. The playing hand will glide faster at more rounded wires. Rounded jumbo fret wire would not generate fuss. 

The fret wire must be as strong as possible of as highest quality as possible. 

Binding 
There must be binding on the sides of the fingerboard. Binding hides the tops of the frets thus providing for a faster hand movement on the fingerboard. Also, binding adds a millimeter or two of extra fingerboard as well as makes the edges smooth for a faster playing. 

Chapter 6 : The Body

Considerations 
The body must be monolithic ( single piece ) with the neck and the head and made of Mahogany only. No top woods. Just pure Mahogany. 

The body must be thicker than what the other guitars have with a bump on the corner where the right hand is which bump must be used for support of the picking hand and must be more than 1.25cm higher than the strings, as high as possible with the highest peak of 2.5cm minimum. See Figure 2. 

The body must be wider than the bodies of the other guitar with a width similar to the acoustic guitars. 
The body may follow the standard LP shape yet much thicker and wider and with additional cutouts and horns. See Figure 2. 

The body of the guitar would be shaped in such a way as to be wider and stronger in the middle. Thus the back side of the middle should be wider. Obviously the bump would contribute to the strength of the body. 
The reason for insisting on as thick body as possible ids because the body would see a lot of pressure as the truss rod is going through. This is also why to have a two or three piece guitar is a very bad idea : the additional pieces cannot provide the strength and the necessary thickness and relief are much more difficult to achieve. Also, multi piece guitars cannot be justified in front of the customer mainly when made of one wood. 
A VERY IMPORTANT DESIGN CONSIDERATION : In order to understand the body shape, one must IMAGINE how the body would be before cutting. The easiest way may be to draw a dashed line on the wood plank and this dashed line must be drawn to depict a proportional ( but bigger ) LP body starting at a standard points on the neck and going around following the LP proportions just bigger. Once the dashed line is made, then there would be cutting as per Figure 2. THE IMPORTANT POINT IS TO KEEP THE LINES OF THE LP WHERE THEY ARE, IN OTHER WORDS, WHEN THE CUSTOMER GETS THE GUITAR AND PUTS THE GUITAR ON THE LAP, THE PLAYER MUST NOT FIND ANY DIFFERENCE OF THE CURVES WHICH ARE ON THE PLAYERS THIGH AS WELL AS THE RIGHT HAND. This is why, the body CANNOT just be offset but must rather be made standard ( just bigger ) and THEN CUT. This way the lines will go on the same place, just the shoulders will be cut out a bit more. This will be explained more afterwards. 
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Figure 2 : The Body

Another very important consideration is : THERE MUST NOT BE ANY PART OF THE BODY HIGHER THAN THE FOURTH IMAGINARY FRET AFTER THE LAST ( 24TH ) FRET, I. E. THERE MUST NOT BE ANY PART OF THE BODY HIGHER THAN THE POSITION WHERE THE 28TH FRET WOULD BE IN CASE THERE WERE A 28TH FRET. Upper horns which are far away from the neck may be an exception. The neck must be fully cleared of the body in and AFTER the playing area. This way, the player will be able to play on all frets, including the highest frets the same way as the player is able to play on the 1st fret because there will not be any neck assembly or heel to obstruct the player. 

To make this is very easy : Draw 4 frets after the last fret with a dashed line. Use the last ( 28th ) dashed line as the line where the body touches the neck. See Figure 2. 

Top Horns 

Here is a simple explanation of Figure 2 : Because, as this has been mentioned, the lines of the guitar cannot be changed, the only way to achieve the clearance of the neck after the last fret ( 4 imaginary frets after ) is to cut the shoulders. Thus, the dashed body line of Figure 2 represents a bit bigger proportion of the standard LP. The two shoulders are cut “ deeper “ with the cutaways shown with a normal line to create the top horns. These horns must be as far away from the neck as possible and their purpose is to keep the lines of the bigger LP to continue. Thus, the player will have the body curves the same as on a bigger LP but, because the shoulders are cut with the depicted on Figure 2 cutaways, the player will be able to play throughout the whole neck, mainly, the high frets. So, for the left hand : there is no any body to obstruct. For the players thighs, the curvature is the same and there is a body to support the guitar on. 
Bottom Horns 

Another important feature is the availability of bottom horns. Bottom horns are the continuation of the body after the end of the body on the two sides of the middle point. The middle point is where the truss rod nut or position is. The horns must be 15cm to 25cm long and the distance between them must be 12.5cm to 15cm. The purpose of the horns is to give the player the ability to put the right hand in between the horns and be able to support the guitar steady as well as to be able to pluck the strings with the right hand going through the horns and directly, in a straight line, to the strings thus the pick will easily stay horizontal to the strings. In other words, the guitar will give the player the possibility to play like on a standard guitar, either sitting or standing up as well as the bottom horns will give the player a possibility to play the same guitar in the same style, or even better, like the player would play a V guitar. This is a very important feature. 
The Bump 
The most important feature of the guitar is the “ bump “. The bump is the area on the lower left side of the body as one would look at the guitar standing up. Better explanation is to assume the guitar is held by a player who plays. The “ bump “ is the area on the upper right hand side of the player : this is the area where the player puts the right hand to pluck the strings. This area must have a big bump, i. e. must be much thicker than the other areas of the body. The highest point of the bump may go to 2.5cm higher than the strings. Then the bump becomes gradually thinner as the bump goes towards the string and is the standard thickness ( no bump ) around the strings so the bump does not obstruct nor interfere with the plucking of the thicker strings ( 6th, 5th and 4th ). The purpose of this thick area of the body going 2.5cm higher than the rest ( like a mountain ) is for the player to put the right hand there in order to have a support of the right hand in case the player desires to have such. Otherwise, the player can position the right hand over the strings and play this way and the bump would not interfere with this way of playing. 
On Figure 2, the bump is depicted with circular and part of circle lines. Goes from the Control Panel all the way to where the player puts the right elbow and the right hand and continues towards the neck on the left side of the body as when looked at a standing guitar. 

The Control Panel 

The body must NOT have any switch on the upper left area like the old LP’s have. All of the switches must be on the control panel. The control panel is the lower right hand side area of the guitar as one looks at a standing guitar. Better explanation is the control panel is low and to very right of the right hand of the player who holds the guitar and plays the strings. THIS IS THE ONLY PLACE FOR SWITCHES AND POTENTIOMETER KNOBS. THE MOST IMPORTANT CONSIDERATION ON THE CONTROL PANEL IS : ALL SWITCHES AND KNOBS MUST BE AS FAR AWAY FROM THE PLAYING HAND AS POSSIBLE. This is because when the player plays the knobs and switches must not obstruct the movement of the right hand and must be far away. This is more important than the ability for fast volume changes which is almost never needed anyways. One of the biggest disadvantages of Fender Stratocaster is the volume knob which is near the strings. Other manufacturers do not do so and there is not problem. Fender Telecaster has a better knob and switch positioning. 
The Overall Thickness of the Body 
Unlike most of the other electric guitars, the body of this guitar must be as thick as possible. Very thick. Not as thick as an acoustic body but thicker than the electric bodies. Even the areas where the bump is not available. Still have to be thicker. 

Also, the manufacturers must not be mistaken when cutting the body : The body must also be thicker to cover up for the lack of top timber, veneer, plywood or whatever else the others put. As far as the body is concerned, there will not be anything except pure Mahogany solid body. 

Positioning the bridge and the bridge rods onto the bump 

When the body is thick and when there is a bump exactly in the area where the bridge is, positioning the bridge is more difficult. The bridge must go deeper and the assembly attachments of the bridge which go to the bottom of the body must either be hidden in specially made holes of the body or 2 canals can easily be carved to accommodate the attachment rods. These rods go from the bridge to the bottom side of the body and attach the bridge to the bottom side of the body and this attachment is much stronger. 
The Scratchboard ( Pickguard ) 
The scratchboard must be made of Mahogany : the same Mahogany as the guitar. Nothing else : just pure Mahogany. Thin sheet of copper must be positioned with the same size and curves as the scratchboard which copper sheet must be grounded to shield the electromagnetic noise. Ideally, grounded sheet of copper must be put on the wood in any cavity of the guitar under every component such as switches, knobs, jacks, humbuckers etcetera as well as over wherever possible. 
In case sheets of copper are difficult to find, aluminum can also be used with copper being a better conductor and. therefore, preferable. 

The attachment screws of the scratchboard must be golden in colour. 

The Socket for the Amplifier Cord 
The socket for the amplifier cord must be on the side of the guitar and not on top of the body. 

The socket for the amplifier must be golden in colour. 

The Strap Nut 

Because of the bottom horns and the truss rod, the nut for the strap cannot be in the middle of the body. The strap nut must be positioned on the one of the horns : the left one when looking at a standing guitar. To position the nut on the edge of the horn, the sharp point, may be a good idea. 

The strap nuts must be golden in colour. 

Chapter 7 : The Bridge, the Saddle and the Tremolo 
The bridge must have a cover similar to the old original Telecaster cover on the bridge. 

These must be of highest quality, golden in colour as every other metal on the guitar. 

The bridge and the saddle must be the standard old fashioned LP style with the bridge being assembled to the side of the body through two rods. The rods may go in holes or in canals through the bump. 

I have ideas on how to put individual lifters and tuning bolts on LP style bridges and saddles but these are not available from the general purpose manufacturers. 

The bridge and the saddle must be as much individual string adjustable as possible and as available. 
The tremolo must be Big Bigsby golden in colour with extremely strong spring : as strong as possible. Ideally, the Big Bigsby will give the possibility to LOCK the tremolo. This way, when the player does not want to use the tremolo, the player can lock the tremolo and even when accidentally pressed, the tremolo will not change the tone. Another advantage of a locking tremolo is the player can use the bar for right hand support and not for tremolo when locked. 
In case such is difficult to customise, tremolo lock can be done afterwards. 

Thus, the tremolo bar must be as big as possible, so the player can support the right hand wherever wants along. 
Ideally, the saddle or bridge must allow the fine tuning of the action of each string individually as well as the length of each string individually. 

Chapter 8 : The Humbuckers 
Considerations 

There must be as many humbuckers as possible : the whole under string region must be covered by humbuckers : like a humbucker rail. 4 humbuckers can fit easily. In case there is a possibility for more, like 6 or 8 humbuckers, OK. 

The Control Switches and Knobs 

THESE MUST BE POSITIONED AT THE LOWER BOTTOM PART OF THE BODY AS WHEN ONE HOLDS THE GUITAR ( see Figure 2 ), AS FAR AWAY FROM THE STRINGS AS POSSIBLE, SO THE PLAYER DOES NOT HIT THEM ACCIDENTALLY WHEN PLAYING. Some players like to bang on the string heavily. They must not hit the switches and the knobs. 

These must be of highest quality and output possible. The colour must be golden. 
IDEALLY, EVERY COIL ON EVERY HUMBUCKER WILL HAVE SEPARATE ON / OFF SWITCH, SEPARATE BASS AND TREBLE KNOB AND SEPARATE VOLUME KNOB. This is probably impossible at this stage. 

Metal covered humbuckers are better because the grounded metal covers shield from the electromagnetic noise which is important even when two reversed coils are put in a humbucker. As a gross generalization : use the most expensive and desirable of everything. 

However, a separate control on every humbucker ( not coil ) may be possible. Preferable is to have a separate on / off switch and treble knob and bass knob ( or one combined treble / bass ) and a volume knob FOR EACH HUMBUCKER. 

Another option is to have an on / off switch for every humbucker, a separate volume knob for every humbucker and only one overall bass and only one overall treble knob for all. 

INSISTED IS TO HAVE ON ONE ON / OFF SWITCH FOR EVERY HUMBUCKER. Then, one volume knob, one bass knob and only one treble knob for all. Note : to have a separate on / off switch for every humbucker is very important because the guitar player can select ANY COMBINATION OF HUMBUCKERS THE GUITAR PLAYER WANTS. 
To put an on / off switch for every humbucker is supposed to be easy. Usually, the signal of every humbucker would go to a resistors where all signals would add. A tiny switch for each humbucker can be put before they go to the resistor. Shielded wiring has to be used. The best, when the humbucker is off, the ground is provided to the adding resistors. This way, when a given humbucker is off, ground ( 0V and 0A ) is provided to the adding resistors and NO NOISE! 

In case the humbuckers are more like a current source rather than a voltage  source, positioning of the humbuckers in parallel is possible. Positioning of the humbuckers in sequence is not very nice because they would not add one to another. 
In case the In case the humbuckers are more like a voltage source rather than a current source, positioning of the humbuckers in sequence is possible Positioning of the humbuckers in parallel is not very nice because they would shunt each other. 

The best schematics would be an active one but, then, battery or other source is required. Taking supply from the humbuckers may not be sufficient. 

The second best would be through adding resistors. A passive filter can also be arranged. The adding resistors better be shielded to reduce their electromagnetic noise pick up. Typical values of 10K and 100K may be electromagnetic friendly with only a slight reduction of the signal. 

The schematics would be something like the depicted on Figure 3 : 
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Figure 3 : Possible humbucker connection. The important thing is to put a switch Sx for every humbucker which switch Sx selects either the signal for the humbucker or the ground ( 0 ) to provide to the adding resistor R0.

The signal from each humbucker goes to the corresponding switch. Humbucker 1 goes to S1, Humbucker 2 goes to S2 etcetera. Also, ground goes to each switch : S1, S2, etcetera. Each switch can either get the signal or get the ground. 

A GENERAL ON / OFF SWITCH : ONE FOR ALL IS NOT NECESSARY BECAUSE THIS CAN BE ACHIEVED WHEN ALL SWITCHES ARE OFF OR SOME OR ALL OF THEM ARE ON. 

DO NOT PUT A SWITCH ON THE TOP OF THE GUITAR AS SOME OLD LP GUITARS HAVE! 

When the whole under string playing area is covered with humbuckers we achieve a lot of power BUT the player has to play with a pick over the humbuckers and does not have any area except over a humbucker. Thus, better the humbuckers be covered and nothing must stick up from them like Fender has metallic rods to stick up. MUST BE AS FLAT AS POSSIBLE. Some distance between the strings and the humbuckers must exist where the pick would go for players who engage the strings well under them. 
The closer the humbuckers are to the strings the more the power but when they are very close, the player may hit them with the pick or not be able to play well. The standard LP distance may be used as a reference or more distance may be desirable. 

Chapter 9 : How to Cut the Guitar 
Except for mechanical stability and for a better manufacturing, one of the main reasons for making a guitar from a single piece is because THERE WILL NOT BE ANY HEEL AND THERE WILL NOT BE ANY BODY WHERE THE GUITAR PLAYER PLAYS. THE BODY STARTS AFTER. THERE IS NO ANY HEEL TO MAKE PROBLEMS FOR THE PLAYER AND THE NECK WITH THE SAME SIZE CONTINUES UNTIL AFTER THE NECK ENDS WITHOUT ANY OBSTACLES! 

Here is an easy illustration on how to make the guitar : 

1. Find a plank with the necessary width ( 1.5 fold wider ) and length ( twice as long ) and height ( 4 fold thicker ). Figure 4 depicts the uncut plank. 
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Figure 4 : Simple Mahogany plank with the necessary width, height and length. 

2. In order to achieve our main objectives, most importantly : lack of heel and a nice, smooth continuation from neck to body ; AND to allow the left hand to have unrestricted freedom on all frets, WE HAVE TO CUT THE BODY FOUR OR MORE IMAGINARY FRETS AFTER THE LAST FRET, so, when the player plays, to be able to press on the last position with the first finger and not to have the body as an obstacle! The body must be like non existing for the left hand. In order to keep the proportions of the standard LP, this empty distance from the last fret to 4 imaginary frets after has to be compensated for. Do NOT change the place and the size of any curve of the bigger yet proportional body to the standard LP body. ONLY SHORTEN THE SHOULDERS TO COMPENSATE FOR THE DISTANCE! The rest is exactly the same as in LP at exactly the same place relative to one another ONLY THE SHOULDERS ARE SHORTEN. This way the guitar player will be able to position the guitar the same way as a standard LP on the lap for playing while sitting and everything will be the same because the shoulders are not important. The curvature after the shoulders is important because this is where the player puts hands and thighs. THIS IS WHY THE SHOULDERS ARE ONLY SHORTEN FROM THE TOP. CUT THE TOP OF THE SHOULDERS OFF. This will become clear on Figure 5. 
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Figure 5 : Cutting the Plank : 
Red Line : The line where the plank must be cut. 
Black Thick Line : The plank. 
Green Line : The last metallic fret. 
Blue Line : IMAGINARY frets. Not real. 
Black Thin Line : Gives dimensions and names of certain points and lines: a, b, c, d, and e 
Point and Line a : Exactly on the last metallic fret 
Point and Line b : Four IMAGINARY frets after the last fret 

Point and Line c : After the shortened shoulders : only the shoulders are shortened. The rest of the proportions are the same. 

Point and Line d : After the standard LP drop. Only the shoulders are shortened. 

Point and Line e : Bottom of the body. Must be bigger to accommodate the bottom horns. 

The normal LP shoulders would have been between points a and b but they are cut! Thus the distance between points b and c is shorter than in LP. The curvature between points c and d IS AS IN LP WITH THE SIMILAR LENGTH AND SHAPE AND IN THE SAME POSITION RELATIVE TO EVERY OTHER ELEMENT OF THE SHAPE. ALSO THE SAME APPLIES FOR THE OTHER SIDE OF THE GUITAR BODY. THE SAME FOR THE TWO SIDES! DO NOT FORGET THE BOTTOM HORNS. 
Important not to forget : The green line at point a is the real, physical last fret. Than, draw with a pencil four more imaginary frets. They are just drawn with a pencil and do not exist. Then, this is the line where all of the body touches the neck. 

Because there may not be any room for this cutting of the shoulders, the guitar needs to have two top horns as in Figure 2. These top horns give the ability to keep the curvature of the side. 
Important : whatever done, the body curvatures must not be very far away down so the head is not very far away from the body and the player can still reach the first position. In case the body is far away from the head and the player does not have very long arms, the player may have a difficulty to reach the first frets when the guitar is positioned on the lap or when the player plays standing up. This is one of the problems of base guitars : they have very long necks and is difficult to reach the first frets. THE IDEA IS THE LOWER CURVATURE OF THE BODY MUST BE POSITIONED SUCH SO WHEN THE PLAYER PUTS THE GUITAR ON THE LEFT THIGH, THE PLAYER CAN STILL REACH THE FIRST POSITION EASILY. THE SAME APPLIES WHEN THE PLAYER PLAYS STANDING UP AND SUPPORTS THE GUITAR WITH THE STRAPS TOWARDS THE PLAYERS BODY. I. E. THE BODY MUST NOT GO SO MUCH DOWN SO THE PLAYER CANNOT EASILY REACH THE FIRST POSITION. 
Generally : the body must be the same position as standard. Because the section before the last of the 4 imaginary fret is removed, the body must be cut above the line b AND ONLY THE TOP HORNS CAN GO HIGHER THAN LINE b THUS THE TOP HORNS MUST BE AS FAR AWAY FROM THE NECK AND THE MIDDLE OF THE BODY AS POSSIBLE. THE PLAYER MUST NOT HIT THE TOP HORNS WHEN MOVING THE LEFT HAND ON THE HIGHEST NUMBER FRETS. 

Once you cut the plank, the rest is the same and even easier : To make a guitar out of 1 piece saves a lot of manufacturing. Instead of making a neck through and then gluing the rest two pieces of the body with a high quality and expensive glue, cut once only and then do not care of anything. Everything is there, you just need to shape. 

Chapter 10 : Summary 

· The guitar is for solos. 

· As fewer manual and machining processes as possible. 

· Material : everything mahogany with ebony fingerboard. 

· No lacquer, no paint, no polish, no finish. Just the wood. 

· All metal parts must be gold in colour. 

· Orientation : standard, right handed where the right hand picks the string and the left hand presses the strings on the fingerboard. 

· Action : as low as possible with Gibson 10 gauge strings ( the thinnest string is 10 gauge ). 

· The head is one piece with the neck. May be covered with ebony by the fingerboard, connected with the fingerboard ( one piece ebony continues from the fingerboard all over the head ) for extra strength. Not a big deal. 

· The head style is standard. Ideally, classical guitar head is preferable. 

· Ideally, the truss rod must continue all the way through the head. 

· The head must be tilted backwards. 

· String locking nut. 

· Nut and machines : highest quality possible. Must be aligned with the strings ( in case of an electrical LP head ). 

· The neck, the head and the body must be of a single plank. In case not possible : three piece guitar : the head, the neck and the central body are of the same plank. 

· The neck must have a zero fret after the nut. 

· The neck must have 24 frets not counting the zero fret ( 25 frets with the zero fret ). 

· The neck must have a hole drilled all the way through the mahogany part of the neck and NOT a canal covered by the ebony fingerboard. 

· The neck must be a WIDEST CLASSICAL GUITAR NECK, as wide as possible. 5 “ and more. 

· The neck must be a flattened U shape ( wide area at the bottom ). 

· The fingerboard must be FLAT. 

· The neck must be smooth from the head to 4 imaginary frets after the last fret. NO HEEL. Nothing must obstruct the playing hand from the beginning to much after the last fret. 

· The truss rod must be double action. Single action OK. 

· Fingerboard : flat, highest quality and strongest ebony. 

· Fingerboard must be screwed on the neck and not glued. 

· NO INLAYS ON THE FINGERBOARD. Dots must be painted on the top ONLY at 5, 7 12, 17, 19 and 24th position. 

· Frets : JUMBO, rounded : the biggest frets possible and with a round ( NOT SQUARE ) shape. 

· Binding : there must be binding on the fingerboard. Highest quality possible. 

· Body : PURE MAHOGANY. Ideally, single plank with the neck and the head. When not possible : three pieces neck through configuration. 

· The body must be thicker than the other electric guitars. 

· The body must have a support bump for the right hand sticking out 2.5cm not obstructing the strings. 

· The body must be wider than other electric guitars, similar to a classical acoustic guitar. 

· The middle part of the body must be thicker on the back side than the rest of the body for extra strength. 

· The body must have two cut aways on the upper ( neck ) side, as big as possible not to obstruct the playing hand. 

· The body must have two short horns on the bottom to allow for holding the guitar through the middle like a flying V. 

· Control Panel : the body must not have any switch on the upper area like standard LP’s. 

· All switches and knobs must be as far away as possible from the strings not to obstruct the right hand of the player. 

· All knobs must be as tiny as possible. 

· NO TOP TIMBER AND NO BOTTOM TIMBER : one body. 

· Side strengthening of the bridge like some of the Gretch guitars. Two canals on the bump may be necessary. 

· Scratch board : PURE MAHOGANY. 

· The socket for the amplifier cord must be on the side like acoustic guitars have. Gold in colour. 

· Strap nut : golden in colour on the top of the horns. 

· The bridge must have a cover similar to the Telecasters. Otherwise standard LP bridge. 

· Big Bigsby tremolo. Golden in colour. The tremolo must have a tremolo lock in case possible. 

· Humbuckers : as MANY as possible all the way between the saddle and the neck. Highest quality possible. 

· The humbuckers must be metal covered for shielding. 

· Switches : an on off switch for ALL humbuckers. 

ADDENDUM 

In this addendum, the author addresses some ideas and topics for guitar designs and techniques which may or may not be related to the Steven Stanley Bayes guitar. 

Bridge or Bridge Extension for Picking Hand Support 
Abstract 
The correct way to pick is by no support of the picking hand. This, if mastered, provides for the fastest picking ability. However, to achieve a high level, high accuracy picking without hitting a wrong string is rather difficult, yet, on occasion, a must. This is why a lot of guitar players use their tiny finger to support their picking hand to the guitar body of, usually, an electric guitar or at the hum bucker. With acoustic guitars, this support may reduce tonal quality, although so extremely insignificant, there is no need to even talk of this. Other players support their picking hand on the bridge. The two techniques limit the speed and movement of the picking hand gaining accuracy. The bridge supporting hand limits the range of picking in the direction of the neck thus bringing higher pitch tones when hit near the bridge but providing for a higher mechanical stability of the strings near the bridge thus an easier fast picking or tremolo picking.

A proposal for a “support device” is made here. ( Not to be mistaken with a hokey players’ supporter. ( ) 

Description 
Introduction 
A metallic, plastic, strong rubber, wooden or made out of any appropriate material bridge extension or a new bridge alike structure can be positioned over the strings at any picking place along the guitar body. The tremolo bar can also be used, better, with some kind of supporting piece to avoid the possibility to be accidentally pressed. 

Solution 
The new bridge or bridge extension would have a shape similar to the character of the Greek alphabet “pi” with the posts resting on the guitar body and the bar going over the strings. This can be secured with a double sided sticky tape or removable or silicon glue or can be permanently screwed to the guitar body. There may be an insignificant reduction in sound quality, most likely, not detectable at all. 

A better way may ne to bolt a plate onto the guitar bridge and position the plate in the direction of the strings towards the neck. The length depends on where the player want to hit the strings. Without any special cutouts, though, this may prevent the player to be able to hit the strings near the bridge. 

The existing tremolo bar can also be used in, for example, this way. Position the bar over the strings at a desired angle between the strings and the bar. Use some kinda piece, best out of strong rubber, to support the bar in such a way as not to be able to be pressed down and, thus, to release the strings ( as tremolo bars normally do ). One may wish to disable this movement at the tremolo bar mechanism as well. 

One can either use the tremolo bar as a supporter just as is but must be careful not to press. 

Summary 

An improvement to the picking hand support has been made. 

Metal Guitar 
Abstract 

A proposal for manufacturing of a guitar mostly made from light yet strong metal such as aluminum or, on more expensive models, titanium alloys largely used in aviation, aero space and military industries. 

The fingerboard may remain made out of wood. 

Description 

High quality metal alloys and stainless steel are becoming less and less expensive and available to the general consumer. Aluminum and titanium alloys, predominantly used in aviation, aero space and military industries before are now used elsewhere such as in consumer industries, car manufacturing, tools etcetera. An important point is the high performance metal alloys are less expensive than even simple wood and significantly more inexpensive than exotic wood such as mahogany, ebony and rose wood. Careful analysis may show a metal guitar may prove to be less expensive to manufacture than one made out of simple wood such as walnut and maple. 

The machinery for working with these metals is also largely available and becomes more and more inexpensive even a back yard mechanic can afford. 

These exhibit excellent mechanical qualities such as strength and aging resistance yet remaining very light in weight. Electromagnetic interference reduction and hence noise reduction in the audible range, mainly in the 50 / 60 Hz frequencies may be reduced. Easy installation of devices, such as on board guitar computer and analogue and digital sound processors may found to be friendly in such models. Even a partly shielded hum bucker or a microphone ( for acoustic versions, if any ) may yield better signal to noise ratio. Installation of strong and reliable mechanical supplement devices such as tremolo bar and axel ( these may come in digital variation as well ), string lockers, string sliding wheels, tunable bridges, self tunable machines, etcetera may become easier. Mounting of an LED / LCD monitor of the on board guitar computer may be more easily performed. For simple applications, guitars without bodies may also be more easily and reliably manufactured. 

A metal guitar may provide for an easy possibility for part exchange and replacement, i. e. The customers may purchase a given body and a few necks, for example, and change this accordingly. 

Such a guitar can even be made to be easily and quickly assembled / disassembled by the customer and thus transported or carried easily resulting in a less bulky transportation case. The case, of course, can also be made out of aluminum as presently available but not extremely popular due to the higher price defined by the market principles rather than the price of the materials, labour and machinery. 

The Neck 

The neck of the guitar may be solid on the expensive models or casted hollow with vertical supporting bars thus eliminating the necessity of a truss rod which may remain optional, sold as a package and removable by the customers. On less expensive models, the neck may be assembleable with rivets or machine bolts, washers, lockers and nuts as opposed to cast or molded. 

A possibility for custom configurable neck where extra positions may be added also exists. 

The Head 

The head also gives possibilities for imagination but better remain solid. The machines better be centered as closely as possible to the general direction of the strings regardless of whether there would be string lockers or optional string lockers on the upper bridge or not. Self tunable machines made out of a non rusting strong metal, such as titanium alloys, with an option for manual tuning are always desirable. 

The angle between the neck and the head may also be custom adjustable. 

The Bridges 

Each string will glide through rough surface wheels on the upper bridge to prevent unintentional locking ( tangling ) during tuning with an option for intentional locking by individual string lockers on every sting. The string lockers may either be the standard bolt type or a push type subject to a closer mechanical evaluation. 

There is always a possibility to make the actual core of the upper bridge ( the place where the string touch the bridge ) made out of wood or nylon to prevent noise from the vibrating string which noise may not be so obvious in electrical guitar applications but may affect the performance of the string. 

The same ideas may be applied to the lower bridge plus a full bridge tuneability. Apart from the standard way of tuning the height and the length of each individual string, the bridge may be made movable and positionable everywhere throughout the guitar body length on rails. Guitars without bodies may also use this method. 

The Tremolo 

An existing high performance bar and axel tremolo may be made much tinier in size yet much stronger and assembled directly onto the movable bridge and be movable in relative to the bridge too. In other words, the bridge ( with the tremolo apparatus as part of the bridge ) can move up and down relative to the guitar and the tremolo apparatus can move up and down relative to the bridge thus ensuring full tenability. 

Similar scenarios can be played on the upper bridge. Even an upper bridge tremolo assembly can be put for whatever reason if at all. 

The Guitar Body 

The guitar body can be made as a simple enclosure where the electrical, the electronics, the lower bridge and the neck can be assembled. Solid metal option with the necessary cutouts is also available where extra strength is needed or if found to positively affect the sound. Of course, the traditional wood is also an option as well as the acoustic electric hybrids, guitar without bodies, etcetera.

Electrical and Electronics 

Custom selected type and number of humbuckers, availability of an on board guitar computer with an LED / LCD touchscreen, voice activation ( on a separate microphone or when not on stage ), network / USB sockets, analogue outputs are very welcome. Digitisation would take place immediately after the humbuckers and simple analogue electronics and the processed by the guitar computer for noise reduction, filtering, digital signal processing, streaming and communication, effects and sound synthesis, etcetera. 

Fingerboard 

There is nothing wrong to look into a possibility where the fingerboard would also be made out of metal at the expense of some banging noise when the string is pressed. There is nothing wrong to put glass, fiber glass or strong, scratch resistive plastic. However, for the guitar buffs who insist on wood, the traditional mahogany, ebony, rose wood fingerboards are also available with a possibility for exchangeability. For example, one may initially go for rose wood and then replace the fingerboard with ebony or mahogany. The fingerboard can either be bolted to the neck at the diamond points with the bold covered with the traditional plastic or whatever they put there or the fingerboard can be glued to the rough surfaced neck. When a glued fingerboard is to be replaced, the old one can be pried out, and filed off and the new one reglued. 

General 

All or as many parts as possible must be molded or casted and not welded, riveted or bolted as much as possible. Melt and mold as opposed to weld. 

A very good idea may be to look into a possibility for manufacturing also of a fully or mostly plastic guitar. 

Summary 

A more versatile, stronger, customizable, reliable, inexpensive guitar made out of metal may easily be manufactured. The principle “ hardware as software ” can be applied to the guitar too, in this case, the principle would be “ guitar as software ”. 

I addition, a fully assemblable, foldable and adjustable neck can be manufactured. High resolution of adjustability can be achieved by teeth locking gears on the neck joint. 
String Lock with Gibson Bridge and Individual String Height Adjustment 
Abstract 
The standard Gibson Bridge allows for a movement of each string supporter in forward and backward position and uses two nuts for adjustment of the overall height of the bridge but does not allow for a string height adjustment of each string individually. 

Gibson uses extensively a Bigsby vibrator. This is probably the best vibrator due to simplicity, reliability, good return and easy use. This relies on a heavy spring to keep the strings at the same position when not in use. However, Bigsby vibrator does not allow for a string fine tune up in case of a string lock mechanism present. 

This article addresses these issues and offers an improvement to the standard Gibson arrangement. 

Description and Solutions
Gibson use kind of a World War 2 technology and the bad thing is this technology is not German. The strings go over a bridge which may allow tiny movements of each string saddle in forward and backward position and two nuts to adjust the overall bridge height. However, to allow for an individual string height adjustment is very easy. All one has to do is to make vertical rails on all four corners of each individual string saddle cube and put one or two screws to move the saddle up and down pretty much like Fender do on their bridges. This way, Gibson would retain their bridge, which, as a great advantage, can be made movable forward and backward for a rough intonation adjustment as well as retain the two nuts for a rough height adjustment, as well as the fine backward and forward adjustment of each string saddle and also allow for an individual fine adjustment of each string saddle and string thus providing a greater flexibility. 

Gibson can allow a string locking mechanism at the guitar nut or near as per the standard string lock design of other guitars. This can be accomplished in a number of ways. One of them is to use a machines : lock : fine tune rollers scheme at the guitar head. The strings come out of the machines and go to a string locker position on the head and not at the nut. Then each string goes through an individually adjustable roller ( bearing ). This roller is controlled by an individual bolt and can be pressed down or released up thus affecting the string tension. The bearing has to be accurately designed, possibly by a miniature real bearing ( two braces and spheres or double cones or cylinders or any other shape sealed in grease ) to allow a free movement of the string in forward backward direction ( reciprocal movement ) regardless on the vertical pressure. 

Also, the string pressing bolts and rollers can be positioned on the axel of the Bigsby on the top , front or on the back as the guitar players are used to. 

Alternatively, the same setup can be used before the Bigsby vibrator or on the individually adjustable bridge. Then, the bearings must be very accurately manufactured to ensure the free reciprocal movement of each string and, most importantly, the accurate return when the vibrator is used since the movement there is higher due to string elasticity. 

I think the Bigsby vibrator is the best vibrator used in a guitar from an engineering point of view as well as the attachment to the side of the guitar is the strongest and the best attachment. The Bigsby vibrator allows for a good return because the vibrator is returned to the highest position by a spring which has no limit in size and can be manufactured to be very strong yet the vibrator can be easily moved by the long and strong vibrator bar. Despite, I still do not like the idea to rely on a spring, although I have been told Bigsby or Gibson have initially used a Harley Davidson spring and John Lennon has been unable to find replacement in the early years and had to manufacture one with a friend. I, hereby, propose a reverse vibrator design to eliminate the dependence on strings. The reverse vibrator design is the same as the present designs just works the strings the other way around : when the vibrator is not used, the string tension keeps the vibrator in the highest possible position. When the vibrator is engaged, the vibrator pulls the strings to higher tones as opposed to the present standard designs where the vibrator releases the strings when engaged. When released, the strings return back to the original form. The problem with this design is the tension would affect the tuning machines. Thus, either a string lock is required or the machines must be very high quality with many teeth and a higher ratio in order to be moved with greater forces, impossible to be achieved by the vibrator as well as each string must be attached on each machine with fewer loops. 

A reverse vibrator design fully eliminates the necessity of having a spring. However, the guitar players are used to releasing the strings with engagement of the vibrator and may not agree to stressing them with a reverse vibrator. 

More : a double action vibrator with a locked normal position may be designed. Thus, when the player presses the bar, the strings will be released and the tones will go down. When the bar is pulled, the strings will be stressed and higher tones will be generated. When the bar is locked in neutral, nothing happens. Good spring is still necessary as well as string lock and or good machines and correct number of string loops. 

Summary 

Three problems with Gibson bridges have been discussed and possible solutions have been made : the lack of individual string height adjustment, the lack of string lock and the fine tuning with Bigsby vibrators. In addition, proposals for a reverse vibrator as well as a double action vibrator have been made. 

Be Careful with Truss Rod Adjustments 
This article is only for inexpensive guitars. 
Abstract 
Truss rod adjustment is simple : A nut has to be tightened or untightened to bend the truss rod one way or the other ( double action truss rod ) or to tighten / release the truss rod ( single action truss rod ). However BE CAREFUL. Truss rod over adjustment may damage the neck or the neck body attachment. 

Description 
Introduction 
There are different truss rods and truss rod neck designs and attachments. 

Double action truss rod is a truss rod designed to bend one way when the nut is screwed one way and to bend the other way when the nut is screwed the other way. Single action truss rod is when the truss rod bends one way when the nut is screwed one way and gets released towards becoming straight ( or initial position ) when the nut is unscrewed. 

Some manufacturers drill a canal across the neck and glue or temporarily glue the truss rod in the canal then some of them just mask the canal with the glued fingerboard on top, some may glue a stick into the canal permanently and then glue the fingerboard on top and some ( hopefully the best ) drill a hole through the neck rather than a canal to insert the rod there and the fingerboard is still glued but on the top of the real continuous wood of the neck. The last design allows for the rod to act on the hard wood neck in two directions. Good to have the hole in the middle. 

Some manufacturers may leave the rod attached to the neck only and nowhere else. Thus the adjustment of the rod acts only upon the neck ( hope not on the fingerboard ) and not on the body nor the body neck assembly point. The advantage of this is to allow the rod to act only on the neck and not on the body thus preventing the rod from affecting the neck body assembly point. The disadvantage is the rod is not used to strengthen the neck body assembly point which point is either only glued or attached by wood screws or machine screws, washers and nuts, in some cases, with metallic plates. 

A standard neck body assembly point in the fragile acoustic guitars may be to glue the neck to a wooden plank positioned inside the body with the side wood sandwiched in between. The rod goes through the neck and the wooden plank and the nut acts upon the plank as well as the neck. This way, the rod is used for neck strengthening / adjustment as well as, whenever possible, for neck body assembly strengthening. Obviously, in case of initial neck design to be slightly bent one way and to always require pressure by the always tightened nut and to provide for adjustment by exerting more or less pressure but always requiring pressure by the nut, the rod would also act as a support in the neck body assembly point. 

ALWAYS STUDY THE ROD AND NECK DESIGN OF A GIVEN GUITAR TO FIGURE OUT WHAT IS BEST TO DO ! Hope the manufacturers provide this information in the manual or on their web sites. 

Danger 
Too much pressure from the nut may break the neck body assembly point. The glue is very strong and wood has a good gluing property to allow the glue to penetrate into the bonding surfaces thus ensuring strength which may be greater than the strength of the wood, in other words, the wood would brake near the glued surfaces but the glued surfaces would remain glued. However : THE MORE DENSE ( TINIER GRAIN ) THE WOOD THE LESS GLUE PENETRATION. Ebony is harder than some metals and does not float on water but sinks in water. So huge density.

Solutions 

The truss rod better be used only for one purpose : NOT TO ALLOW THE NECK TO BEND AFTER INITIAL PRECISION. This would require the manufacturers to do old school neck and bodies with huge tolerances as well as strong bodies and neck body assemblies and strong fingerboards not to allow neither the top wood nor the bottom nor the fingerboard to bend. The manufacturers would not be very happy this way though. They would rather do inexpensive woods and huge tolerances and leave to the customer to calibrate. Thus they prefer to use adjustable truss rods claiming also natural wood distortions with age. I would be happier in case the manufacturers were to make a very accurate neck and stick titanium alloys in the neck hole. Thus, the neck will never bend. May get swollen here and there with aging which can be corrected by sanding or gentle carving.

Therefore, in case you need a “ normal “ adjustment, use the truss rod. In case you need a bigger adjustment, DO NOT OVERTIGHTEN THE NUT ! Do the things the old school : either bring the guitar to a guitar technician or evaluate where the biggest distance point of the curvature is ( the centre point of the curvature ) and apply pressure there by securing the guitar on a stand at the lower and higher points of the curvature and applying a counter pressure against the curvature. You can either steam the centre point of the curvature or blow hot air there. 

Here is a DANGEROUS home made solution : secure the guitar at the lowest and highest point of the curvature, for example, by putting these points on the backs of two cs and tighten these points with plastic tights. Then, put a rope with weights ( not very heavy ) at the centre point of the curvature : the point where the curvature is the most away of what the initial neck position is. Then either wait checking the curvature once in a while or attach a dryer to another c back or a microphone stand and point the centre of the jet to point to the 3D centre of the curvature ( from the top ) . Blow hot air there but make sure you don’t burn the wood or the paint / lacquer. Warm / hot water may also be poured towards the centre of the curvature but better be careful because the wood must fully dry before using otherwise will get bent again soon. Then leave this assembly for a while, checking very often not to over bent the neck in the opposite direction. Remember : manufacturers have the neck initially bent a bit or carved in a way to allow a bit more distance at higher positions. Don’t overstrenghten the neck. Check the speck. Some manufacturers would suggest 2mm distance between the 6th thick E string and the 12th fret. 

Once you bring the neck back to the initial shape, leave the neck for a while or check the neck when using. The neck may kick back towards the position before you tried to straighten. Wood has memory. You can reapply the process again but more gently than the first application. 

DO NOT DO THIS WITH EXPENSIVE GUITARS. NOT VERY ACCURATE WAY. UNKNOWN DEPENDENCIES ! Understand, the wood may not like neither too hot nor too much weight and the rope better be thin and strong. Metal wire with a cloth may be used. In case of an insolated metal wire, make sure you don’t melt the insulation. 

Another way would be to remove the fingerboard and sand or carve the neck to the initial shape. Or to remove the frets and carve / sand the fingerboard which can always be replaced with another one. Make sure the fingerboard is inexpensive. Another way would be to alter the height of the fret wire at different points. This may prove to be the least dangerous solution because the fret wires are supposed to be inexpensive and easily replaceable as long as you don’t screw the grooves up. 

The simplest way : remove the truss rod and the strings. Call a friend body builder, weight lifter, boxer, swimmer, navy seal, special forces, whatever. Tell the guy what you want to achieve to put a knee there and to pull. Make sure the guy understands and acknowledges the neck must not be broken nor the guy’s hands or other parts enter the guitar body nor any other holes. Have the guy sweat a bit. Farting is desirable as long as in a direction toward the centre of the curvature. Keep warming the curvature in the already specified way with a dryer. This would make the guy sweat even more which is even better. Ensure no farts would project close to the electrical motor of the dryer because they may get ignited by possible sparks in the motor brushes. Keep checking how the strengthening goes very often. Wash well before using ! (
Again : DO NOT DO THIS WITH EXPENSIVE GUITARS. NOT VERY ACCURATE WAY. UNKNOWN DEPENDENCIES !
Summary 

Disregard this article as much as you can. 

Repair of a Loose Guitar Neck and Lower Bridge 
Abstract 
The assembly of the guitar neck to the guitar body is very unstable considering the possibility for a hit and the constant pressure of the strings on the neck. 

A similar problem has steadily been rectified by a simple long woodscrew with an important preparation for this by drilling a hole with a specific diameter. 

Similar applies to the lower bridge of the guitar when originally glued. Glued bridges are unstable. Although woodscrews and a wooden plank instead of nuts can be used, machine screws and a wooden / metal / plastic plank inside the guitar body is preferable. 

Description 
The neck was glued to a plank inside the guitar body with the side veneer of the guitar body positioned between the neck butt and the plank. Screwing a woodscrew directly may break the notch of the neck butt or the whole neck butt. This is why a hole was drilled through the neck butt and the plank with an electric drill. The diameter of the hole was such as to allow for reliable support of the woodscrew but large enough to prevent breaking of the neck butt. As a rough guidance, the hole was similar to the diameter of the core of the woodscrew which is the diameter of the screw minus double the length of the woodscrew thread. Then the woodscrew was carefully screwed in the middle of the hole without bending. A thin woodscrew with a length of approximately 3” was used with a corresponding washer. 

For a better performance a long and thin machine screw, a top and a bottom washer, a lock washer and a nut can be used with. The hole through the neck butt and the plank must be larger than but very close to the diameter of the machine screw so the machine screw goes tightly through or may even need to be slightly screwed into the hole. 

A hook for a guitar strap may be put on the screw. 
Summary 
A loose guitar neck has been successfully, strongly, steadily and reliably repaired by carefully positioning a thin and long woodscrew. Machine screw can also be used. 

Top Wood and High Tension Strings, Action Adjustment, Guitar Body Frame 
Abstract 
The top would of the guitars with presently most popular mechanical design may significantly bend over and increase the action and affect the intonation if high tension strings are attached to the guitar. I have had this problem with 14 gauge thin E string through 63 gauge of the thick E string set with tension of the rest of the strings in the set just as much as the tension of the thin E. I have heard of people putting gauge 16 on the thin E and using the tension for the rest of the strings with strings for a base guitar for the thick E. I wouldn’t be surprise if there are people who, at least on occasion, put even higher tension strings. 

Description 
Introduction 
The bridge of the acoustic guitars is glued and or screwed to the top wood, on accession, to a plank under the top wood which distributes the string tension force onto a greater area. High tension strings are preferred by some guitar players in order to perform fast solos without the pick being caught on the bending strings. As a gross generalization, Spanish music players take advantage of high tension strings with even higher gauge strings than 14 for the thin E and 63 for the thick E. 

High tensions strings exert a huge force on the top wood and, even with a plank, the top wood tends to bend moving the bridge upward and thus increasing the action. The increased action not only affects the intonation but also defies one of the advantages of high tension strings : lack of fret buzz at lower action. 

Solution 
“Doctor, I hurt when I sit.”, says the patient. 

“Then don’t sit.”, solves the problem the doctor. 

So, if your guitar can’t take high tension strings, don’t put high tension strings on your guitar tension nylon strings. 

No solution exists with the present design. Selection of a guitar with strong AND THICK top wood or a guitar with a metal string holder positioned on the side of the guitar with a movable bridge may help. 

Compensation of the saddle and or the bridge is the easiest patch. Put the high tension strings and play on for a while until the top wood bends and hope the top wood would bend just as much and would stop at a given position. Then, remove the saddle and file the bottom side of the saddle to make the saddle lower. In case the saddle needs to be lowered a lot and the string touch the portion of the bridge which is towards the hole, then file this portion of the bridge. The saddle has to be filed evenly and a bit accurately while the saddle can be roughly filed off to just not be close to the strings. Also, only the parts of the saddle under the strings can be round filed or trimmed, the rest would add more stability. Note : the bridge may be expensive, made out of ebony in some guitars. Better don’t destroy this. The saddle is usually made out of synthetic materials such as plastic and is inexpensive. Experiment with the saddle as much as you wish. You can always get another one for $5. Filing the saddle is the best way to adjust the action of any guitar rather than adjusting the truss rod tension which may lead to breaking the neck body assembly which is usually glued thus unstable. 

If the bridge is bolted onto a plate which is under the top wood, remove the bolts, remove the plank and replace with a bigger plank if you can fit one through the hole. Otherwise, the guitar body has to be opened and a bigger plank inserted through the back. The bigger plank, which reaches the corners of the top wood may solve the problem at the expense of the sound quality and volume. 

A very good approach would be for the manufacturers to build metallic guitar body frames. Titanium alloys would be the best yet the most expensive. Aluminum alloys are much less expensive and would do fine. Stainless or rusty steel are welcome. Graphine or graphite composites too, whatever they may be. Once the frame is built, the neck can be bolted as well as the truss rod into a plate of the frame and the top, tone and side wood can be glued and or bolted onto the tiny frame around with the bridge bolted on a plate of the frame. Accessories such as hum buckers, microphones, tuners, preamplifiers, rechargeable batteries, jacks, etcetera, can also be secured to the frame. This may improve the tonal quality of acoustic electrical hybrids because the accessory would not stay on the wood reducing the resonance ( sound reflection ) qualities. 

A guitar frame would make everyone happy : the metal supporters and the wood lovers. The frame would take an insignificant area, mainly in the corners of the wooden area and would have theoretically negligible effect on the sound, practically none. 

Summary 

Top wood bending on guitars with high tension strings has been observed and patches as well as manufacturing ideas for a possible solution of the problem have been proposed. 

The Importance of Guitar Lacquer, Paint and Plastics / Metals or the Lack Thereof on the Tonal Quality of the Guitar 
Introduction 

Much to the dismay of the wooden guitar fans, there are a lot of parts made out of different than wood materials. These are metal tuning machines and pickups or humbuckers, plastic on these, plastic pickguards synthetic lacquer, synthetic paints, metal guitar strap holders, metal bridges, metal truss rods, etcetera. 

Apparently, all these are said to have negative effect on tonal quality. Particular scrutiny is paid by the tone buffs on the lacquer and paint of the acoustic and electric guitars. 

Strangely enough, no one says anything on the negative effect of the acoustic guitar body bars. Nor on the thickness of the woods. But this may as well be a different topic. 

How to Make the Wood Good 
There are two main types of guitars and, believe this or not, acoustics scrutiny is applied to the two types : electric and acoustic guitars. 

For the electric guitars, the acoustics is still important yet not as much as for the acoustic guitars. People look at the type of wood for the guitar body, neck and fingerboard. Some people think the most important for electric guitars are : the lacquer, the lack of plastic pickguard and even plastic pickups, plastic knobs, plastic switches, etcetera; the woods, the guitar body design, whether the guitar body is hollow or there are hollow points or solid. For acoustic guitars, the design of the guitar, the shape of the bottom woods, the woods, the lacquer and the pickguard are very important. 

Some people make wooden pickguards from hard or soft wood. I would imagine, these people make wooden knobs and other parts. 

The holy grail for guitars is a guitar made fully out of ebony. Taylor makes these guitars upon a custom request and sells them for more than $5000. Most companies would make the bottom wood to be hardwood for better bass frequencies with a top wood made out of soft wood, i. e. spruce for the treble frequencies. Most of the guitar makers would also say the tone changes with the aging of the wood as the wood " opens up " with aging providing for larger pores which conduct or reflect the bass frequencies better. 

One of very popular decision is to use basswood, walnut, maple, koa, rosewood, mahogany, ebony for the bottom wood and spruce ( the two best out of three types of spruce ) for the top wood. I think some people would use oak as a bottom wood. The neck is usually made out of a very strong and hard wood, most manufacturers would match the bottom wood with the neck wood and the fingerboard is usually made out of rosewood with ebony fingerboards being the most expensive and desirable. 

There are a few tasks before the guitar is made : decision on which wood to use, selection of the right wood piece from many pieces of this type, natural and artificial aging of the wood, decision and selection of lacquer and other chemicals, etcetera. Decision on the overall design of a guitar is very important though many people prefer established standard designs. The bottom wood may be a bit oval or shaped with some kind of pattern. I have recently been told some luthiers shape the bottom wood as a wave inside believing this would improve the tone. I am not sure what frequency and amplitude they would use to shape the bottom wood and whether even they would believe the parameters of the stereometric sine shape they apply on the body may improve the tonal quality. 
However, the lacquer of the guitars is very important because the lacquer can damage the tone which would be produced by the wood. I, personally, prefer real wood without any lacquer nor paint nor chemicals. No one else likes this idea, though, and this is very good for the lacquer manufacturers. As a gross generalization, wood covered with lacquer and paint and the same wood before are two totally different materials. 
The lacquer ( and the paint in case of any ) serves many purposes : 1. Improves the tone in case this is possible, 2. protects the wood, 3. ages the wood in some ways and not in other, hopefully, to improve the tone, 4. makes the guitar look more beautiful. 

In case I am ever to use lacquer, I would definitely make one of these two choices ( at least, this is what I know at the present ) : The extremely high quality C37 Violin lacquer or the inexpensive self made natural lacquers. The C37 lacquer is manufactured by a highly scientific approach and is unique in the industry. Obviously, this is the best option coming at a price of 800 Euro for 500mL and 20 Euro shipping and handling. THIS LACQUER IS HIGHLY RECOMMENDED FOR MANUFACTURING OF NEW OR MAINTENANCE OF OLD EXPENSIVE, HIGH QUALITY GUITARS. For inexpensive guitars, a self made lacquer is satisfactory. The only rule in making this lacquer is : EVERYTHING MUST BE NATURAL AND MUST COME FROM THE SAME WOOD AS MUCH AS POSSIBLE OR FROM WOOD AS MUCH AS POSSIBLE. As an example, dissolve a resin natural to your guitar body wood or as much as possible or natural from other types of wood into natural turpentine oil and voila, the French restaurant is working perfectly well! ( Some people would add corn cooking oil into the mixture for more even spread. Then paint with a brush or cloth at applying a very thin layer. This is said to provide a better tonal quality than the general purpose synthetic lacquers or paints selected by various manufacturers for a less expensive manufacturing process. 

I would also explorer and or prefer the option to use colophon dissolved in turpentine oil. The problem some people have with this : needs a long while to cure. Remains sticky for a while. 

I would like to chat on the situation with the guitar market : There are expensive guitars, electrical and acoustic, in the US / Canada market which only very rich people can afford. The prices are $3000, $ 4000. Also, there are old guitars from the 60's and 50's which are expensive now : can go $20000. As well, there are memorabilia guitars : a guitar owned and played by Jimi Hendrix may reach $100000 and some collectors or rock stars can pay millions for such. One of the avid expensive guitar collectors is Keith Urban : a lighting fast country guitar superstar who has a collection worth a few million dollars kept in a secure storage which may be approximated to be the guitar Fort Knox. 
These people, in these expensive cases, as well as all rock stars who may love to recondition their guitars from the 60's or now, may and will be happy to pay you 820 Euro for the C37 Lacquer. 

C37 Violin Lacquer is VERY FAMOUS AMONGST GUITAR BUILDERS AND PLAYERS AND IS CONSIDERED THE BEST FOR AN ACOUSTIC OR ELECTRIC GUITAR. 

Along with the crazy expensive guitars for rock stars, there are a lot of midrange, inexpensive and very inexpensive, usually made in China. Most people in Canada and the USA would purchase inexpensive or very inexpensive guitars and a lot would spend some money on midrange guitars. Very inexpensive guitars cost $100 to $150 ( some are as low as $40 ). Inexpensive guitars would be $150 to $250. Sub mid range is $250 to $400. Mid range : $400 to $1000. 
Even the $100 Chinese guitars are very well manufactured now because guitars are 100% machine manufactured ( except luthier made guitars which are expensive and luthiers may also be happy to get C37 lacquer, although they do not want to spend money, just to make ). Machine manufactured guitars may use inexpensive or expensive woods. When they use expensive woods and still sell inexpensively because the wood is purchased from inexpensive countries and fabricated in China, the problem is they use inexpensive synthetic lacquer. 
Therefore, in case there were different lacquers at different prices for different markets and differently priced instruments, you may be able to sell well. 
Y’all are able to figure out what people would pay you by knowing the prices of the guitars. Obviously, a person who purchases a $100 guitar would only want to pay $5 for a lacquer or would not use at all. These, who spend $1000 may decide to go to $50 or $100. Etcetera. 
Usually, guitar makers who want to build good guitars yet not so expensive, prefer to use only NATURAL LACQUERS OR C37. As y’all know better, natural lacquers are very good on the wood ( they are derived from wood ) and very inexpensive. Basically, these are colophon or natural tree resins dissolved in turpentine oil which is a natural dissolver. WITH KNOWLEDGE AND RESEARCH, ONE WOULD BE ABLE TO DESIGN NATURAL LACQUERS WITH A MIXTURE OF NATURAL PRODUCTS SUCH AS RESINS AND MINERALS. Th se can be priced accordingly : inexpensive natural lacquers, mid range, expensive, very expensive, etcetera. 
As far as manufacturing goes, one can either do this yourself or with your company or you can give the formula to another manufacturer, usually in China or Eastern Europe. Obviously, the problem is they would steal your formula but they could do so anyways because an inexpensive mass spectrometer would tell them almost all or all they need to know. 
There is no problem, of course, for one to mix own lacquers and to keep the formula secret. The only problem is one may not be able to achieve a satisfactory in a very expensive country to manufacture into. Very difficult to achieve high volumes and sell at low price but sell a lot. Very difficult to jump over the threshold of manufacturing. Otherwise one may run into non manufacturing at all because no one would be happy to pay the price chiefly when the profit needs to be high because of the impossibility to assume high volumes. 
Anyways, too much words for just saying : in case one can manufacture several products for several clusters of the price market, you may and will be able to make a lot of money or, certainly, more than now. This is because one has KNOWLEDGE AND ABILITIES which others do not possess. 
People say Stradivarius was using Brazilian wood ( mahogany or rosewood ) then aged to improve the wood pores, strength and cavities and other qualities by dipping the wood into a special water place in the Amazon or other rivers to age and soak minerals and, after a few months, was drying the wood and making violins and putting special secret lacquer, most likely natural resin and natural oil based. 

Generally, guitar makers would be interested in getting lacquer which can perform well, gives the same or better tone then the wood over a long period, ideally with the tendency to improve or not to lower the quality of the tone with aging, helps the wood to age faster, of course, without breaking. 

Most guitar manufacturers look at the immediate performance of the lacquer but don't know anything on how the lacquer would affect the aging of the wood nor what the aging of the lacquer would be. 

Here is what I think of the wood aging : 

Wood aging can be achieved naturally after a long period which may prove to be 10 years or more. 

Wood aging can be, at least, helped by scientific ways : by varying the temperature and the relative humidity of the storage place over some period; by applying an or soaking the thin wood into chemicals, usually natural but may be synthetic; by organic treatment : allowing and creating environment for bacteria and fungus to grow on the wood in case these are found to improve the wood pores and the wood tonal properties. The organic treatment can be used only for an initial treatment of the wood or can be used with the guitar after manufacturing and selling to continue to work. Some people say wood can be improved by nuclear or electron or ion irradiation. 

Obviously, the storage of the guitar and the treatment thereof by the musician or the customer is very important. Temperature and relative humidity are the most important factors. 

To make the point : The wood artificial aging, chemical, thermal, humidity, biological treatment, irradiation are not things which manufacturers would do nor they would like. There may be a possibility to apply present scientific research possibilities to look into these spheres of expertise and chemicals, organic or non organic; synthetic or non synthetic not only to protect the wood and to make the wood sound good when they are applied, not only to improve their own qualities with aging but also to help the wood, in case this is possible, to age faster. 

Obviously, there are other materials used for guitars which would not depend on the wood strangeness as for example, composites, metal, animal bones, other natural or synthetic materials, etcetera. One of the most beloved approach in North America, alternative to wood, was to use the turtle shell for the back of the guitar body. This has been outlawed in many countries due to protection of turtles and difficulty to grow these in captivity or lack of interest into farming these animals because of the limited market. Also a turtle shell fully develops in many years. They live ~ 130 years. Collecting shells of turtles may be legal in some countries to do but illegal to sell not to allow for illegal sales and because of the difficult control. 

Here is a bit of logic to the Stradivarius points : The science and technology during Stradivarius period was very primitive, mainly based on alchemistry ways. The music, however, was a big business with lots of reach people, noble people, kings and queens paying top dollar to quartets and orchestras as well as to composers. 

People were trying to make violins loud so to be heard. As a gross generalisation, there is no much logic in using the tiniest instrument as the solo instrument. However, violins were inexpensive and so tiny, people can put them in their space lacking homes and even carry them with them. Hence violin has been established as the most popular instrument : the guitar of the period. 

Native peoples have discovered a ways to make the wood harder which they needed to do in order to hunt and fight as well as to built fortifications. Even the British were using ebony, stolen from the colonies, to guard their precious ships and castles from bullets and shells. Believe this or not, wood was stronger than metal for the possible then amounts. Ebony is so strong so doesn't float but sinks just like stones and metal. Yet ebony is lighter than iron. Obviously, wherever the floating wood was necessary, they used oak or other hard woods which were also able to float. 

One of the ways of hardening the wood was by thermal processing : burning the piercing end of the wood. This helped for easier shaping as well. Then they would clean the carbon deposits of the burned wood until they reach the hardened wood. Much like steel. They may have even soaked the burning wood in water to invoke huge thermal gradient which may harden the wood as well as to brake or make the wood brittle. Obviously they knew the point where to stop. 

Another technique, used by various tribes was to soak the wood. Not only for easier bending but for more strength and hardness. They would probably choose natural oily ponds with a lot of rich on minerals mud. There may have been some dissolved resin present as well although in tiny amounts because water cannot dissolve resin but mineral oils can. 

Other techniques include hot or dissolved resin where they would soak their wood for the resin to penetrate as much as possible in the wood to strengthen the wood. Much like lacquer but they wanted for the resin to penetrate as much as possible in the pores of the wood whereas some guitar makers would want for the lacquer to penetrate as tiny as possible to have the wood do most of the tonal job. 

Most likely, Stradivarius learned from the discoverers of these techniques, don't forget, the discovers brought these techniques to their kings and queens and kept them a secret so only they can manufacture military strength wood. So, Stradivarius may have been the first military counter intelligence officer, the first James Bond to find out how to make wood stronger ! :) 

Along with this, a lot of " organic alchemistry " was going on, people were mixing all kind of resins, minerals, fruits, vegetables, cooking oil, hot oil, tempering, doing anything logical and not logical to make gold. Whoever discovered whatever and continued to improve, such as beer for example, would be able to make gold eventually by selling the product for gold money. 

So, something alike was possible to bring Stradivarius some kind of natural resin which happen by mistake to be good and, most importantly, the 200 or 300 years of aging as well as the use of a good quality wood, most likely, the best quality mahogany, made these instruments possible. 

One is true : whatever Stradivarius was able to do now, we can do better. 

The same applies to technology : people keep marveling the technology used during World War 2 and I keep saying : whatever they have had, I can make much better. 

The most modern way for wood processing and hardening I have been told is " Wood Irradiation " : They bombard wood with electrons or atoms or ions or whatever other particles to make the wood harder and stronger. 

I don't know how the irradiation would change the wood properties ( I know only in theory ) but I was told the leading automotive tyre manufacturers irradiate the rubber of the tyres with a beam of electrons to make the rubber stronger and, in this case, more age resistant as well as more friction resistant. 

Anyways : I have always been saying : The guitar is not always the problem. The problem in most cases is the guitar player ! :) 

The other thing I know : before, people were looking what wood they have on their land and were using these for guitars : works just as good and is less expensive than importing. However, now, there are a lot of guitar nuts who want to spend a lot of money to get expensive guitars made out of expensive and exotic woods. This effect works for you : these people would be happy to spend a lot of money for high quality lacquer. 

I think the funniest topic here is wood irradiation. I hope all guitar players play irradiated guitars, so they get sick and then, I would be the greatest guitar player in the world ! :) 

Conclusion : 

People say the best commercially available guitar lacquer id C37 Violin Lacquer. People say there aren’t good paints and thus guitars must not be painted at all. People say the natural, self made, dissolved resins or colophon in natural turpentine oil with an addition of a bit of natural non dissolving oil such as cooking oil is the best option for people with normal amount of money or below. 

C37 Guitar and Violin Lacquer 

C37 is a high quality lacquer for guitars and violins as well as all string and other instruments. 

The contact email of the designer of the lacquer and related websites which explain the C37 lacquer in German and English : 

Dieter Ennemoser, c37@aon.at 

www.ennemoser.com/eundf.html 

www.ennemoser.com 

www.c37.net 

WARNING : Please, note there is a scam C37 lacquer mainly sold in The U. S. A. which is extremely expensive and does not have the qualities of the real C37 Lacquer. THE ONLY PLACE TO PURCHASE A REAL C37 LACQUER IS : www.c37.net  

I would strongly recommend you contact Dieter and go ahead and use the miraculous balsam on your electric and acoustic guitars. C37 Lacquer can be used on new guitar as well as in restoration of old guitars and classics. You may wish to converse with Dieter on the topic as well as other related topics such as paint. 

C37 Lacquer can be used for building new guitars as well as for restoration and repair. C37 Lacquer improves not only the tonal quality of wood ( the most important and main reason why C37 has been designed ) but also metal, plastic and natural, organic or non organic materials. Thus, C37 Lacquer improves the tonal quality of metal resonator, tortoise shell, etcetera.  

C37 Lacquer can be applied not only to violins and guitars but to all instruments, mandolins, ukuleles, etcetera. 

I have learned from some private luthiers and I have read on the internet experiments done with guitars which were purchased from the shops, tested, totally sanded down to the bare wood, lacquered with C37 and tested again. C37 works a miracle. 

Most of the top violin and guitar makers, maintainers and repairers as well as builders in Europe use C37 Lacquer. 

I hope I will be able to see guitars improved with C37 violin lacquer. 

A Tuning Machine for Each String ( or Each Type ) 
Abstract 
The tuning of different strings has a different sensitivity : In case one was to rotate the tuning machine of the first ( thin ) E string by one revolution , one would move the string by, say, a half of a tone. However, in case one was to rotate the tuning machine of the thick E string by one revolution, one would readjust this string by a much greater interval, say, one tone and a half. 

Most of the guitars sold around come with the same ratio of the gear mechanism of each string. This, of course, makes them less expensive. 

However, a good idea may be to manufacture tuning machines for each string ( or each type of strings ) with a different gear ratio. 

Description

The gear ratio in simple mechanics is the ratio between the diameters of each of the wheels with the same spacing between the teeth, obviously. The tinier the rotating wheel and the bigger the rotated wheel, the easier to turn but also the slowest to turn. This is the torque speed compromise. 

The tuning machines of a guitar have a stable ( grounded ) bolt with a spiral. When rotated, the bolt spiral rotates and because the lever is hard attached to the head and the wheel is capable of the rotations, the bolt spiral rotates the wheel.

The higher the density of the bolt spiral with a corresponding higher density of wheel teeth, the easier to rotate and the less the wheel rotates with each full rotation of the bolt. 

The bigger the wheel with teeth corresponding to the bolt spiral, the easier to rotate and the less the wheel rotates with each full rotation of the bolt. 

Thus, by varying the teeth density and the size, one can achieve very similar change of the tone with the same angle of rotation of every tuning machine. 

Of course, the change of the tone depends on the thickness of the string and everyone uses a different thickness strings, but this dependence is not as strong. 

Thus, in case the manufacturers were to manufacture a different machine for each string; or one type of a machine for strings 1 and 2, another for strings 3 and 4 and another for strings 5 and 6; or one type for strings 1, 2 and 3 and another type for strings 4, 5 and 6; or one type for strings 1, 2, 3 and 4 and another type for strings 5 and 6, a musician would need to rotate the bolts of the tuning machines by pretty much similar amounts of revolutions to adjust each string by a pretty much similar tonal amount : for example, in case all of the strings are half a tone up, one would need to rotate each bolt of each string by a pretty much similar amount in order to tune the strings. 

Summary 

The problem with tuning strings with a different thickness has been explained. A suggestion has been made to manufacturers to manufacture tuning machines with a different ratio for each string in a set which is considered to be used the most ( as for example 12 gauge first string and the rest with a similar tension ). Another, more difficult and less necessary proposal may be to manufacture a different tuning machine for a different string at a different string tension. 

Acoustic Guitar 
Even in the 21st century some still make guitars out of wood, claiming wood gives the best sound. 

Unfortunately, there is nothing the general consumer can do except to obey and try to find the least bad option at the least bad price. 

The wood goes by a few important parameters : hardness, density, even spread of wood fibers, size of wood pores. 

Hardness and Density : Hardness is the most important parameter and shows how hard the wood is. A measure for hardness of wood is accepted to be the Janka test which is well described in Wikipedia : http://en.wikipedia.org/wiki/Janka_hardness_test . The density of the wood is directly connected with the hardness measured by the Janka test but is a different parameter because hardness of wood may also mean how hard a different “rope” of wood with, theoretically, 0 diameter and infinite length is whereas the density would mean how many of these ropes there are per cubic meter. In other words, if there are 100 sticks of copper, each of them with 1cm diameter and 1m length and 100 sticks of iron with the same size, when each of these two sets of metal are put together, the density of the two sets is the same : each contains 100 sticks with exactly the same size, but the hardness is better with the iron set because of the strength property of the iron. However, if a set of 2 sticks of metal are compared with a set of 100 sticks of copper and if these two sets are compressed to form the same shape of, say, two cylinders with equal sizes, then the strength ( the hardness in more global sense ) of the copper set is higher because of the higher density of the copper cylinder. However, if the Janka test is applied, this will not be shown and the result of the Janka test would be to show the hardness of the material copper versus the hardness of the material iron rather than evaluating the two cylinders. Thus Janka test would mainly measure the hardness of a given type of wood, rather than the strength. However, the strength and hardness are related with the density of the wood fiber making the difference. Hence Janka test is good enough for most applications. For others, the best way to go is to apply the knowledge and experience from metallurgy into wood assessment and the various tests they perform to evaluate a given type of metal or alloy : these are tests of bending, shearing and twisting, stretching and so on and so forth. These would mainly be important for guitar neck manufacturing. 

Pores : The imperfections of the silicon or silicon oxide materials are an imperative limitation in the semiconductor industry. So are pores in wood. Not exactly for guitar manufacturing, though. Pores are holes or bubbles inside the wood. Guitar manufacturers claim pores prevent attenuation, absorption and filtering of the bass frequencies. Pores must not be mistaken with wood knots. Knots are highly undesirable in most any wood application and must not exist in wood material used for guitars at all. 

Even spread of wood fibers and pores : Unlike metal, wood is not made out of the same atomic combinations evenly spread all over the place, giving one monolithic chunk of material ( chunk of junk ) but, rather, wood is made out of different parts, fibers, which go from a place to a place with others going from another place to another place all of them connected to one another by a gluing force of “connecting” wood or by tangling or, kinda, pressing these wood fibers together. Hence the wooden needles which go into carpenters skin and hands. Hence the chisel work along the fibers in one direction only. 

Guitars can be made out of solid wood or ply wood. Solid wood guitars would have thin veneers of real wood bend and cut in the desired shape why the plywood guitars would have veneers of plywood which are made out of pressed saw dust with, in some cases, epoxy resin or synthetic glue added to the saw dust. The quality of the plywood guitars depends on the wood from which the saw dust has come as well as the technology of pressing and manufacturing which would result in different density and size of pores. 

As a gross generalization, plywood guitars cannot perform as well as their full wood counterparts. Some claim otherwise on sound of tones and resistance to dryness. 

As far as the parameters of wood and their reflection on sound goes, the harder the wood the better the high frequencies. The bigger the pores and the more the pores the better the low frequencies with a tiny negative reflection on the high frequencies. The higher the density the better the high frequencies. 

Thus, there are two basic types of wood used: low frequency wood which gives a better low frequency performance and high frequency wood which gives a better high frequency performance. Some guitar manufacturers prefer to use one single type of wood which gives the best performance for the two sets of frequencies others simply prefer to use different types of wood. The single type wood method would give a better performance but these types of wood are, usually, extremely expensive and exotic, in some cases, outlawed for harvesting in some countries. Combination of low frequency and high frequency woods would be the most used method for manufacturing of inexpensive guitars. Usually, the manufacturers would put the low frequency wood as the tone wood of the body ( the one which goes at the back ) because, to get a good base notes out of a guitar is much more difficult, hence the most important reflector is made out of low frequency wood. The manufacturers would put the high frequency wood as a top wood on the front side of the body where the hole is. The sides of the body would be made out of the low frequency wood to boost the bass performance. 

The neck would usually be made out of hard wood to avoid breaking, although, these days, the manufacturers would put a truss rod on every acoustic guitar, thus some fluctuation of this rule can be used in order to improve the sound performance although the neck, the head and the finger board are not supposed to affect the quality of the sound. Generally, they would put inexpensive wood for neck wood on truss powered guitars. 

There is no way around and the fingerboard must be made of hard wood to assure mechanical stability. Some, usually the manufacturers of the least expensive guitars, would not put fingerboards at all but would bang the frets into the neck directly. Not a big deal but the fingerboard can be changed once in a while and is less expensive than the whole neck. Then, when the neck is made out of inexpensive wood, how expensive would the neck be? Shouldn’t. Then why would one want to rebuild an inexpensive guitar, why wouldn’t one get a new one once every a lot of years. 

The head must be strong enough to bear the pressure of the strings. The best, the head must be a continuation of the neck, made out of the same piece of wood. I’ve never seen assembleable heads although I wouldn’t be surprised to see. Better be metal. 

The design of the head is rather important for the strength thereof. The strongest heads would be these where the axle of each of the tuning machines goes through a hole in the head perpendicular to the head plate. Other heads have two cutouts for the axles to go through parallel to the head plate. These aren’t strong enough. Some would prefer these because the string goes down and cannot easily jump out of the groove of the nut. This can be compensated with making the head go back as compared to the neck and placing the thinnest string the most to the top of the head thus to the back. Some use string lockers at the nut, mainly for electrical guitars. Haven’t seen lockers on acoustic yet. Also, each string must be wound over the axle in such a way as to make the string go as low as possible and as straight into the grove of the nut as possible. I. e. the 3D navigation of the string must go straight into the grove from as low point as possible. And must be approved by NASA and the US Air Force. 

The machines are not so important but people have made a science out of them. This is because the machines may not hold the tuning very well for a long while. Mainly important for concert performers. There are two types of tuning machines : open and closed. Closed machines look like Lamborghini’s transmission. They have a cover over. Preferred option these days because they are dust and dirt proof as well as stronger because of the mechanical protection provided by the cover. The open machines have one great advantage, though: The screw which keeps the gear to the axle can easily be tightened up whenever one wants as opposed to having to unscrew the 4 or 8 or more screws of the cover with a special tiny watchmaker’s precision screw driver to gain access to the axle gear screw which must be tightened as much as possible to keep the string in tune yet the axle has to be able to rotate in order to allow for a possibility for to perform a tuning technique on each string. Funny, eh! ( 

As far as the material goes, a good consideration is to use material only from the best age of the wood. Planks can be cut in parallel to the imaginary axle of the stem. The deeper to the center they are cut from, the older the wood. Different age of wood has different qualities. Careful selection may gain some results in the sound of the guitar. Unlikely to have ever been carried out nor any research to have been done. 

Wood aging plays a significant role in sound. This is also known as wood opening. One needs to wait for the wood to age to open to provide a better sound. This aging factor makes a selection very difficult because no one knows how a given type of wood would sound like in 10 years in order to be able to select now. As a gross generalization, the unscientific scientific approach says : if the wood sounds good now, the wood would sound more good in a 10 years even better in 100 and 1000. 

The idea of the guitar body is to provide sound reflection, called resonation, by internal sound concentration. The guitar body is a passive object, i. e. the guitar body does not amplify the sound but rather concentrates  and focuses the sound in order to project the result through the guitar hole in a direction towards the audience. Thus the guitar body would conform to the general scientific principles and parameters such as frequency response and volume. A very important consideration in sound concentration, is the fact the hard materials REFLECT sound and the soft materials ABSORB sound. There is no way to avoid this basic rule of physics. Thus, regardless of what the sound buffs say, the harder the wood, the greater the density and the tinier the pores, the stronger the sound. Also, the greater the thickness, the stronger the sound. Hence, high thickness hard wood guitars would be preferable. Marble guitars would be the best, as well as metal guitars, but marble guitars are not manufactured due to the high cost and the difficult manufacturing process as well as the weight of the final product. Obviously, diamond guitars would be the best because diamond is the hardest material but there is no such a huge diamond to be able to cut the necessary shape unless the diamond is synthetic, even though may not be possible. 

Another consideration is the assembly of the different plates of the body : the tone wood, the top wood and the side wood. The best, the body would be monolithic, drilled into with machines. Manufacturers do not make this also because the manual precision drilling is difficult and take a long while and is very imperfect yet resulting in a bad tone and machines either do not exist or no one wants to use them mainly because of the price and the low speed of manufacturing. Monolithic body would have different age of the same wood all over the place as well as different seasons. 

Even distribution with differently aged parts of the tree is an important consideration as well unless the planks are cut vertically and not horizontally. Then some may argue the orientation of the cut is also of importance. More complicated, within every age part of the wood, sub parts which grew in the spring would have different parameters than these which grew in the summer mainly as far as the pores are concerned. 

An important consideration is the selection or the quality of the selected piece of wood out of a given type. There are very many parameters which affect the actual tree of a given type: environment, climate, minerals, water, etcetera. Hence, just to say a guitar is made out of a given type of wood doesn’t say much. The important thing is the quality of this wood. Hence the guitars manufactured in China are low quality regardless of what they are made out of because the Chinese manufacturers would select the lousiest wood possible out of a given type to try to save every penny for materials. And because the consumers in the US and Canada are either stupid or do not have information, the consumers go by features rather than by how stuff is made. Hence they purchase lousy products just because the features are better. As a consequence, a Chinese guitar made out of the best wood or sets of wood may be even worse than a paper guitar someone made in the basement. Another example would be: a Chinese V8 car would definitely be worse than a Japanese V6. The features and parameters may be better BUT what’s the point of having a car at all which would break one hour after purchase, even, on occasion, seconds before to reach 100km/h. 

As a gross generalization, the quality of the used wood cannot be generalized upon very much. Thus, the principle “Each plank is different” applies to an extent. Scientific research can be carried out and would give some results, though measurement of the parameters of each individual piece, being a plank or a veneer or the neck half cylinder may give better results. Yet, one must remember, these parameters will change in the future. 

Thus, the engineering, the design of the guitar may prove to be more important than the material. 

Here is a quick reference of the types of woods used for guitar manufacturing : 

Mahogany: hard, high density, large pores. Ideal for a single wood design. Combines the requirements for high and low frequencies. Extremely expensive. Dubbed “Black Gold” same as oil. 

Ebony: harder, high density, some size pores, not as big as mahogany, and oilier before dry. Oily pores filter sound. Even more expensive. 

Rosewood: hard, high density, some size pores, oilier before dry. Expensive, yet not as expensive as mahogany and ebony. 

Swamp Ash: hard and soft layers with large pores. 

Maple: hard. Inexpensive. Preferable for inexpensive models. 

Walnut: hard with large pores. May filter some frequencies. Inexpensive. 

Spruce: soft but high density. High frequency wood. Inexpensive. 

Others : Alder, Koa, Basswood, Korina, Lacewood, Wenge, Pao Ferro, etcetera. 

There are other hard woods even harder than ebony but these are impossibly expensive or protected by law. The hardest wood in the world is the bull oak which grows in Australia and is protected for conservation purposes as well as for conservation of some endangered birds which prefer to nest on this tree. 

Most likely, the most expensive guitar as far as the material goes is the guitar fully made of ebony. These guitars are extremely expensive and often offered as a custom option by some of the large manufacturers. Just the material for the neck of the guitar may reach price of more than $200. Thus the price of the materials of an ebony guitar may as well be in excess of $300. When you add manufacturing and distribution cost, the price may exceed $500. When you put the standard 10 fold for a hefty profit, these guitars would exceed $5000. Some sell for much more because of fashion, name, model, signature by a famous guitar player such as Eric Clapton for example and so on, so I would not be surprised to see ebony guitars sold for $6000 to $10000 even more. When made in limited quantities and are to be sold to famous rock stars only, these may exceed $20000. 

Generally, a good idea is to use full mahogany guitars. Some put spruce as a top wood while everything else is mahogany except the rosewood fingerboard. The addition of the spruce top reduces the price. The manufacturers may claim they would mix mahogany and spruce to get all frequencies. Some may claim they would use rosewood fingerboards because rosewood is hard. 

For those around the spruce : there are three types of spruce used for top wood mainly: Sitka, Engelmann and Adirondack. Sitka is the most used and the least expensive. Adirondack is the most expensive of the three. Here is an excellent article on the spruce tops : http://www.andertons.co.uk/blog/guitars/acoustic-guitar-tone-wood-guide-tops
And here is an interesting article for all woods used in a guitar: 

http://www.jemsite.com/jem/wood.htm 

Here are some design consideration: 

Material wise:

The whole guitar better be made out of full wood and not out of plywood. 

The body must be as large as possible to produce a good sound reflection yet possible to be played on. Thus a body with straight shoulders would give more sound as well as a body with oval tone wood. A cut out on the body under the neck improves the playing ability with only negligible decrease in volume of the sound. This is more expensive to manufacture hence the manufacturers stay away from this option. Cut out option is available in only the more expensive models. The material must be as thick as possible although excessive thickness may affect the low frequencies, most likely, negligibly. Yet the thick material may add extra weight which is not desirable although bearable. 

As far as the principle of sound concentration is concerned a spherical body would give the best results but these would be very difficult to play on. 

The neck must be made out of hard wood. Still, truss rod is necessary for aging bending prevention and not for tenability. Tiny tuning of the action ( distance between the strings and the fingerboard ) may be possible but is highly undesirable because this loads the neck and acts on the gluing point between the neck and the body. Bad news is most of the manufacturers still glue the neck to the body as opposed to the better way of screwing. Also, neck bending affects the intonation : the tuning of every fret. 

The head must be very strong and strongly supported onto the neck. Thus to use a single piece of wood for the neck and the head is advisable. Ideally, the truss rod would go all the way through the head and even the body but the manufacturers do not consider this to be necessary because the bending of the head is a slow process and does not affect the performance because the effect of bending can be compensated with tuning. For a good strength, the truss rod must be positioned tightly into the neck hole and not to be able to move inside. Most likely, no manufacturer would use such a design because they do not care and rely on the bolt strength and because they want to introduce some kinda tuneability of the neck angle by variation of the bolt tightness. 

The fingerboard must be made out of the hardest wood possible. Some consider the neck and the fingerboard to have an effect on the sound. May be negligible. Usually, rosewood has been decided to be used with ebony for the more expensive models. After all, the frets bear the wear and to change the fret board is not so expensive. Some inexpensive models do not have fret boards and the frets are banged into the neck directly. Cannot be changed nor readjusted. 

I am a great fan of a full mahogany guitar would be nice, even the fingerboard. 

The bridge must be made out of hard wood, ebony is preferable, rose wood and mahogany are often used. Ideally, the bridge must be screwed into the top but most of the guitar manufacturers rely on glue. 

The saddle and the nut are usually made out of synthetic plastic with bone nuts and saddles for the expensive models. Ivory is no longer allowed to be used. If there was a way to ensure ivory was derived from naturally dead elephants, then there would not be a problem to use these. However, to ensure fair trade is almost if not impossible thus ivory better be disallowed. 

Mechanical: 

The guitar manufacturers are afraid from machine and wood screws like a vampire from silver bullet. They believe the screws and nuts would loosen up and vibrate. How stupid of them. The guitar would rather disintegrate than the screws and bolts and nuts loosen up. I do not know what screws, nuts and bolts there were during Stradivarius era but these components are extremely reliable now and, probably, much more reliable than any wood and glue in the whole guitar. 

A metal frame ( titanium alloys or dural ) for the body was going to be nice but the manufacturers do not want to use this idea. They are afraid from metal too like a vampire from a metal crucifix too. 

A suspended to the bottom of the body, metal string attachment and a movable wooden ( or metal ) saddle is a better option but only a few manufacturers do so. Movable bridges allow for a better intonation as well as action adjustments. Manufacturers may be afraid again from vibrations. With the strength of the tuned strings upon the saddle? Fully adjustable bridges, similar to the ones of the electric guitars are not available with the acoustic guitars. Unknown why. 

Generally, there aren’t very many choices with the acoustic guitars except for the materials, the availability of truss rod and fingerboard and the width of the neck. 

There are a few sizes of frets with the electric guitars. The thicker the frets and the more oval ( jumbo frets ) the easier for solos and the more difficult for chords and vice versa. Acoustic guitars would not offer much of a choice in fret sizes. 

The position of the frets on the fingerboard defines the intonation of the guitar : how accurate the corresponding tone to every position is. There is a very accurate theoretical physics formula which tells how long a give string with a given diameter and a given tension should be to produce a given tone. Thus the theoretical position of every fret is 100% defined. However, the action of the guitar ( the height of the string above the fret ) requires extra tension to be applied at the string thus a fret compensation which depends on the action which is adjustable as well as the size and type of the string as well as the length of the neck. Since strings are chosen by the customer as well as the action can be slightly tuned by the truss bolts, the manufacturer has no way to compensate for the applied tension due to action and string type. As far as the action is concerned, the manufacturers would usually specify something like : 2mm height of the thick string and 3mm height of the thin string at 12th fret with 1mm of the thick string at the 1st fret. No manufacturer I know of specifies the strings. Manufacturers use the desire of the customer for a choice to avoid the guarantee of the accuracy of the guitar. Old trick. I’ve used this trick as well for instrumentation. A real manufacturer should say something like : the intonation of this guitar is 100% guaranteed with this action and this set of strings. Keep waiting. 

The length of the neck is another important consideration. The longer the neck the more frets but the more the string tension because the longer the string the lower the sound at a given tension thus tension must be increased. The increased tension, however, can be compensated with thinner strings which would require a lower tension to play a given tone at a given length. The thinner the string the higher the tone. Thus, looks like, the longer the neck the better. Not exactly. The longer the neck the more difficult to play. Thus, regardless of the neck length and the position of the bridge and the design of the shoulders and the body : the closer the 1st fret to the body of the player ( not necessarily to the guitar player ) the better. Thus people with long hands as for example John McEnroe can choose long necks if they so desire. 

As far as the design is concerned, one must look at this shopping guide: 

1. Materials 

2. Truss Rod 

3. Size of Neck: Classical guitars have wider necks which can go as wide as 5” or 12 to 13cm but the acoustic guitars have narrow neck similar to the electric guitars and there isn’t much of a choice. Length of the neck allows for more fret positions but requires more tension to be applied at every string which may not be a problem with thin strings now available. 

4. Action : the distance between the strings and the neck. This is probably the most important parameter which, at the 12th fret, should be approximately 3mm for the thin strings and 2mm for the thick. More than this becomes difficult to play and even this is a lot. The playability depends on the strings as well as on the length of the neck : longer and thicker strings require more tension hence more strength to press but allow for a lower action without fret buzz which, to some extent, compensates for the required extra strength. Light strings as well as nylon strings require low strength. 

5. Intonation : although to provide the non adjustable acoustic guitar with a perfect intonation is a must for the manufacturer, most do not. 

6. Are the strings parallel to the long sides of the neck or there is more room at the end and is there more distance between the first string and the side of the neck at any fret than between the 6th string and the opposite side of the neck at the same fret. I. e. Are the strings in the middle of the neck? 

7. Is there enough room from each end strings ( 1st and 6th) to the side of the neck or the string would roll out easily. 

8. Is the spacing between the strings even? 

9. Are the cuts on the nut and the saddle even? 

10. Most importantly : Are the holes for the strings at the bridge evenly spaced? 

11. Are there any scratches on the neck, body under the strings or the pick protector on the body? Has the guitar been played or the guitar is brand new, manufacturer sealed? Has the guitar been tuned by the shop or the tuning is original by the manufacturer? Are there any scratches or dents on the body or throughout the whole guitar, has the guitar been “on the wall”? Are there any scratches, shiny parts on the frets? 

12. Is there any fret buzz? Be aware, this may be because of the strings. 

13. Where is the guitar made? If in China, be aware: there is most likely poor design, manufacturing, materials. 

14. Are the machines covered? Are they loose? If yes, can they be easily tightened up? 

15. Are the knobs on the machines and the axels casted out of the same metal or the knobs are somehow attached? If attached, what are they made out of? Metal ( OK ) or plastic ( bad )? 

16. Are the strap hooks stable? 

17. Are the body plates unglued? Is the neck unglued from the body plate? 

The sales representatives may try to pull the “truss rod tuning method” on the customers. Be aware: this type of tuning is undesirable and may be damaging in a long or not so long terms. Make sure the factory adjusted truss rod provides perfect action and intonation. 

Price: 

This is the most difficult topic as far as the choice is concerned.

As a conclusion : Good materials are good to have but these do not make a SIGNIFICANT  difference as far as the sound goes. A simple $40 Chinese pine guitar and a mahogany / spruce $120 Epiphone sound the same as a $3000 Martin. The same difference. And the Martin body is bigger. I am not talking of a Martin Backpacker. But WE ALL PAY FOR THE MATERIALS, DO WE NOT. I could not care less whether a Texan red neck working for Fender in the Great State of Arizona can feed them children. We all have children, do we not? Shall I mention the douchebags of Gibson in the center of Country Music, the fabulous state of Tennessee? 

Look at the design : wideness of neck, length of neck, action, fret size, intonation, truss rod availability, adjustability, straightness of the neck, strength. 

And remember : when I make mistakes, this is not the guitar to blame, this is the guitar player! 

Enough typing for now, though. 

A Fast Tone to Tone Picking Technique 
Abstract

An experiment for fast tremolo tone to tone picking has been carried out and an interesting technique has been experimented with. Tone to tone picking is a way of playing guitar with pick engagement of the strings where every pick on a given string produces a tone and tones are produced with a pick on a string only, without pulling, hammering, banging with the picking hand on the neck, etcetera i. e. tones are produced with a pick engagement of a string only. Pulling, hammering and banging are suspected to reduce the speed of the fingerboard hand ( usually, the left hand ) due to additional movements of this hand and due to the impossibility of the fingers of this hand to stay closer and move closer to the strings thus this technique is expected to allow for faster playing with this hand. 

This technique allows for an incredible improvement of the overall speed of guitar playing. 

Technique Description 
The picking hand ( usually, the right hand ) performs fast movements on the string or strings similar to a controlled tremolo. Controlled tremolo differs from normal tremolo because controlled tremolo provides for one desired tone to be played whenever desired only. Also, the frequency of the controlled tremolo may change as per the change in the music: some tones last longer than others. Controlled tremolo is the same as the normal way of guitar picking just incredibly faster: just fast picking but because of the high speed the right hand performs movements which only look like movements of a tremolo but they are not. The picking hand movement look like hashing but this is not hashing but is rather a fast tone to tone picking, same as normal picking yet much faster. 

This is so because of the need for incredibly fast movements of the pick due to fast movement of the left hand and fast tone changing. 

To achieve this, a number of experiments have been carried out. The quality of the performance has been found to mainly depend on these two factors: quality ( type ) of the pick and string tension with these two also depending upon each other. 

The main feature of the technique is the position of the pick. The pick is “turned” a bit towards a vertical position with the side of the pick which normally points towards the neck of the guitar being turned towards the bottom of the guitar at an angle which depends on the player’s choice and the piece of music played with typical values around 45 degrees reaching 60 degrees and may even go to 90 degrees or fully vertical position of the pick. This way, the pick does not engage the strings by “hooking” and pulling the string but rather by gliding on the string combined with some hooking. The amount of gliding and pulling depends on the angle. The lower the angle the less gliding and the more “hooking”. 

Simply speaking, the pick is turned a bit to make possible for the pick to go over the string easier and not to get stopped or hooked by the string, thus a tone can be produced with a lower force on the pick which allows for a higher speed. The pick gets glided on the string in a similar fashion the string of a violin, viola, cello and classical bass are moved. 

The choice of the pick is imperative for this technique. A thick pick with a wide circumference of the tip and made out of soft material ( rubber like nylon ) has been found to give one of the best results. 

Another possibility, of course, is to use normal way of picking in which case the two types of picks are possible to be used: hard and soft picks with a different method of picking. The hard pick would engage the strings without bending and vibrating whereas the soft pick would bend and vibrate. The soft pick can also be used as long as this bending and vibration do not affect the speed of the picking, i. e. the pick “recovers” much faster than the engagements of the string or strings. For a soft pick, Dunlop Tortex 0.60mm Triangular has been found to give good results while the 0.50mm variation has been found to be too soft. 
Dependences: The Right Picks for the Right Set of Strings 

Thin strings would require less tension for to achieve a given tone and would be much easier to play with the fingerboard hand ( usually, the left hand ). However, thin strings may impede the performance of the picking hand ( usually, the right hand ) especially in fast picking where the left and right hand achieve near or the same as the tremolo frequencies. Thick string would lead to the opposite effects. 

A number of string sets have been experimented with. The first set was a custom assembled set of individual strings. The gages have been selected to have the same or close tension to the first string. Thus a set of these gages has been tried: 

10 unwound ( plain steel ), 7.35 kg tension 

13 / 14 unwound ( plain steel ) 

18 / 20 unwound ( plain steel ) 

24 unwound ( plain steel ) 

32 wound 

42 wound 

The strings have been selected as per the tension. The tension value is usually given at the back of the pack in case of D’Addario. 

This set has been found too light although successful experiments have been carried out with very soft yet strong picks such as Dunlop Rhino 0.88mm triangular pick. 

This set has been replaced by a flat wound pack D’Addario XL Chromes Light Pack with these gages: 

12 unwound ( plain steel ) 

16 

24 

32 

42 

52 

The same pick has been used with this pack. Because this series of Dunlop picks is not available in some general stores, Dunlop ULTEX Sharp 0.90mm pick has been investigated as well as the whole Dunlop Tortex Triangular series. 

Dunlop Rhino 0.88mm Triangular and Dunlop Tortex 1mm Triangular have been found to perform well without any custom alterations. The circumference of the tip has been found to produce satisfactory results. 

Dunlop ULTEX 0.9mm and Dunlop ULTEX 2mm have been found to have sharp circumference and to get hooked and have been modified by cutting and filing off approximately 1mm of the tip to match the circumference of their Triangular counterparts. These performed fairly well after these modifications. 

Dunlop Tortex Triangular 0.60mm, 0.73mm and 1.14mm have also been found to perform well with 1.14mm been not soft enough. Looks like Dunlop changed the material for their hard 1.14mm Tortex pick. 

In addition to this technique and experiments, a proposal for a new pick is made. The pick will have a 0.5 to 1cm double arrow tip. This double arrow tip looks similarly to a tip made out of two standard pick tips put perpendicular one to another. Hence either no turning or very slight turning of the pick may be applied because the perpendicular tip acts as a turned tip at 90 degrees angle which angle can be changed by slight turning. Even more, the same tip with a different than 90 degrees angle between the two tips can be manufactured, for example 60 degrees, thus turning may theoretically be avoided. 

Summary 
A technique of fast picking with a pick turned towards vertical position and gliding on the strings for faster performance has been experimented with. The technique produced a significant improvement in the speed of playing. A slight disadvantage may be the reduction of the volume of playing which was found to be insignificant in strong amplification, overdrive or distortion. This disadvantage may be a bit more obvious in acoustic guitar applications. 

A new pick design has been proposed. 

An Easier Bass Multiple Chord Technique 
Abstract 
An easier and more convenient less error prone technique for playing a bass string than playing multiply a chord and then repeating this bas multiple chord sequence continuously. 

Technique Description 
The main problem with what seems to be an easy play of bass chord or bass multiple chord is the movement of the picking hand away from the strings when playing chord and then returning back to pick an exact string for the next bass. This problem mainly appears when the guitar player cannot concentrate vision on the strings, i. e. has to read lyrics or watch the fingerboard hand. 

The stronger the chord has to be played the greater the movements of the picking hand thus the more difficult the aiming at the next bass. 

The discussed technique offers a simple way to improve the aiming. The pick may be angled with the tip up. Thus the area which is to “land” on the string is bigger yet more difficult to miss. A possible problem may be to hit the neighboring string too which may be better than a miss or not hitting the desired string, as for example, when using the bass tone for adjustment of the singing pitch to sing in better pitch. 

Summary 
A technique of bass chord or bass multiple chord with angled to higher pick has been experimented with and found to offer some improvement.

Notes : Hand Crafted Guitars and Drums 
 Guitar 

The top and the bottom wood are carved in waves throughout with a plate. Waves are carved by exerting more and less pressure throughout the wood. The top and bottom wood can be made from two planks each or from one in more expensive models. The waves have amplitude of ½ to 1cm. The waves are for a better tonal quality. 

The ribs are hand made and glued. 

The side wood is hand made with a plate then steamed and dried to the shape. The steam is applied for 1 hour for every 1 cm3. 10 hours to steam the whole side wood. Two side pieces are used and glued to make one. One side piece is used on expensive models. 

The neck is made with carving tools. 

The head is usually one piece with the neck. May be glued in inexpensive models. 

Wood glue is powerful because penetrates into the wood. Cannot be broken. Wood around can. 

Fretboard is glued to the neck and may be secured by pins. Fretboard is made with plate or from the shop for a greater accuracy. Groves are cut manually to insert the fret wire with a rubber mallet. Fret wire is from the shop. 

A tiny hole is initially made for the truss rod and then enlarged to be an exact fit. 

No lacquer, no paint. Screws up the tone. 

Hand Drums 

A cylindrical wood is carved as an hour glass with the bottom portion lower than the upper. The wood is drilled in one of three ways : lathe, wood burning or chisel carving. Chisel carving is the most difficult but the best for sound. Wood burning is controlled by scraping the side of the fire. The fire is positioned in the middle and must be tiny. 

Three rings are used : lower for strength, middle for securing the skin and upper for skin tensioning. 

Goat skin is the best. Seal skin is also used. Thin and strong. 

The skin is soaked in water and positioned on the drum when wet. A 24 hours are waited for the skin to dry. AFTER the skin is dry, high tension is applied. High tensioning is the most difficult and lengthy process. IMPORTANT : WAX MUST BE APPLIED ON THE SIDE OF THE DRUMS ( WHERE THERE IS A CONTACT POINT BETWEEN THE SKIN AND THE DRUM ) BEFORE THE SKIN IS POSITIONED OVER THE DRUM. The skin contains natural glue and will be glued to the wood without wax application and will not be able to be tensioned. Natural bee wax is used. Synthetic is possible. 

Guitar Prices 

In case I were to do a few hours of work and if I were to purchase some basic tools which, I agree, are very inexpensive, I would build a guitar even from mud or clay. 

You are right to say wood is different and reflects the tonal quality. However, I do NOT agree the difference is significant or big enough to say "Playing this guitar out of this wood is a totally different story. Like driving a Lamborghini as opposed to KIA." This is because the power and the a Lamborghini is 5 to 10 fold bigger than this of KIA. With guitars, the tonal quality difference is neither this much significant nor significant nor big at all but, I've never disagreed, there a tiny one. 

Although cardboard is not a very good noise reflector and is rather a noise absorber and suppressor, even a cardboard guitar would work and give some sound. 

As far as the sound qualities go, there are two important parameters to consider : volume and frequency spectrum ( overtones ) of each note. You can do yourself a simple, although not accurate experiment : get an inexpensive guitar ( pine ) and an expensive one ( ebony or as close as you can ). Get a Fourier Spectrum Analysis software. These are supposed to be available on the web for free. Place a microphone with somewhat good quality ( 20Hz to 20KHz ) at a few distances near the hole. Measure a few notes ( base, middle, treble ) at each distance. Measure the same notes the same distances the same way with the other guitar. Compare the two spectrums of the two guitars of each note. If you see more than 25% difference for more than 66% of the frequencies of overtones and the main tone of more than 50% tested notes in a given range ( base, middle, treble ), I would agree with you ALTHOUGH THIS TEST IS INACCURATE. For accurate testing, high quality microphones and humbuckers and equipment as well as sound proof studio may be necessary. 

The fetishism and idolisation of wood for guitars comes from many factors : 

1. Violins have a tiny sound resonator and thus a higher dependency on material. Guitars have huge resonators as opposed to the violins hence they are not so much dependent on the material. People have been talking a lot of violins and they have decided to transfer the same criteria on guitars. 

2. The manufacturers want to take y'all's money. In order to do so, they use marketing tricks ( which I have also used for other products ) to dilute y'all's opinion and make you give a huge profit margin which is not linearly spread with the price. This is : if a guitar costs $20 to manufacture and transport, the manufacturers and the shops may as well sell this guitar for $40 thus making $20. If the guitar costs $500 to make, mainly because of materials, the manufacturers and shops would sell for $5000 thus making $4500 profit. In order to make y'all give them so much, they lie to you on tonal qualities and other parameters. The shops usually make a tiny profit with most going to the manufacturers. In other words THE PRICES ARE UNFAIR and, in order to make you spend this money on unfair prices, they lie to you. IF Y'ALL WANNA FIND OUT WHAT THE FAIR PRICE OF A GIVEN GUITAR IS, you must look at the price of the material, labour, machinery, building, price of land, transportation, distribution, etcetera. For example, a board foot ( 1" by 3' by 1' )of ebony costs $75. You need, say, 4 BF for the neck, and say 2 BF for the body. Say even more. 8 BF for the whole guitar. Thus, you have $600 of wood. The machines are for multi use in high volumes and are inexpensive. May add pennies on a guitar. There is no too much labour involved because of the high level of automation and the simplicity of the object. You need less than an hour of simple, non qualified labour to make a guitar. Even a monkey or a donkey can do the job under preset instructions. Say, you pay $50 an hour to an employee and the employee takes an hour to make a guitar. Say, you put another $50 ( usually, a few dollars only ) for assets and energy ( building, electricity, water, gas to heat… ) and remember, you manufacture and sell high volume or high enough volume, you ain’t making one guitar only out of the whole company. So, your ebony guitar costs $700 to make. Then you ship the guitar. Even expensive shippers, such as FedEx, would take $20 for a long shipment. To ship inexpensively is much less. Say $50 to ship. The shop shouldn’t cost much because they sell a lot of guitars a day and not only one. Say the expenses of the shop are $100. Your guitar can be sold for $850 without a profit. Say you give them 25% of profit, which is much too much but throw them dogs a bone. Your ebony guitar can be sold for ~ $1000 with a good profit. INSTEAD, SOMETHING WHICH IS WORTH $1000 IS SOLD BY THEM BLOOD THIRSTIES FOR $5000 OR, EVEN, $6000. Thus THEY STEAL OR CHEAT YOU WITH $4000 OR $5000. How are you now? Are you happy to have been robbed $4000 or $5000. YOU COULD HAVE GOTTEN THE GUITAR AND A TOP QUALITY SECOND HAND CAR FOR THIS PRICE. SO, THEY STOLE YOUR CAR. Shall I give more examples? 

3. Your favourite rock star played this guitar and them companies are using this for advertisement and to attract you. I did the same trick selling an antique vehicle shown in a Tom Cruize car movie. 

4. Y’all wanna show yourselves off. 

5. Y’all wanna get girls with y’all’s guitar ownership. I SEEM TO AGREE WITH THIS POINT, THOUGH. If, married, however, the effect is totally different. Remember, most of y’all’s wives also have guns! 

6. A top professional musician from NY Philharmony told you there is a significant sound difference and you believe so. The musician told you so because the job of the musician was to hear well and even the tiny difference either truly sounds significant to the musician or the musician tries to keep the reputation. 

7. Lack of information makes people get the most expensive believing the more expensive the better. Not true in most applications. Usually, the more expensive the more thirsty the heatseekers are. 

8. Y’all don’t understand the concept of unfair prices and live in an idolized world. 

The Pick 
Abstract 
Experiments have been carried out to develop a new pick to achieve a faster performance mainly in very fast tremolo alike playing with string switching.

Various attempts have been made with sharp and rounded picks, thin and thick as well as metal picks and a prototype of a new cylindrical pick has been designed and tested. This cylindrical pick is the main subject of this article. 

Description 
Introduction 
Performing tremolo while switching strings depends on various factors: tension of the string, flexibility of the pick, position of the pick towards the string, strength of pick holding, relaxation of the hand or strength of the hand depends on the preferred technique, size of the pick, material of which the pick and the strings are made, most importantly: friction between the pick and the string, etcetera. 

Two main techniques have been investigated: picking with force and forceless picking. Picking with force requires movement of the hand with a higher amplitude and exertion of a force on the string. These may slow down the speed of picking. Accuracy when switching between strings is also more difficult to achieve. Forceless picking is carried out by gliding of the pick over the string as opposed to catching the string with the pick. The hand and the fingers are positioned to engage the string at an angle as opposed to placing the pick parallel to the string. The pick is glided over the string. The greater the angle the more gliding and less catching. The volume of the sound is reduced with the angle but the speed and accuracy are improved. 

The best pick for picking with force has been found to be the metal pick with which the friction between the metal pick and the metal string is lower than this between a metal string and a nylon pick. Metal picks can be used for forceless picking too because of the same reason. Also, thin picks of 0.38mm, 0.46mm and 0.5mm have also been investigated. With these, catching of the string may not be a severe problem because they are so soft, the pick would be easily rescued without too much force applied. The position of the hand is important because if the pick is angled, the pick is more resistive. 

For forceless picking a nylon pick with a high circumference has been used where the pick has been filed to achieve the circumference of the picking edge even higher than this of the non picking edges: very oval, roughly similar to the circumference of a penny. Also, a standard metal pick has been used held loosely while performing tremolo to avoid strong string catching. The two techniques yield very good results with the oval pick being slightly faster. The nylon pick used is Dunlop Ultex sharp 2.0mm with the sharp edge cut and filed. 

While the round, oval pick performs excellently on the upper string, this cannot produce enough sound volume on the lower string even with heavy amplification. To address this problem, a tiny, <=1mm notch has been cut at the middle of the rounded picking segment which improves the sound yet not leading to a high level of catching, i. e. the pick being caught by the string. 

The New Pick 
A new pick design has also been experimented with: 

The new pick looks like a key for a door knob: the pick is cylindrical in shape and is connected to a standard pick which standard pick is only used for easier holding and because people are used to holding this kind of picks. 

The cylindrical pick allows the same performance regardless of the position of the hand: regardless of how the pick is rotated towards the string because a circular surface touches a string the same way everywhere. The cylindrical pick works by catching the string rather than gliding over. For gliding, a thick and strong cylinder can still be used with a conical picking tip. 

The cylindrical pick gives extraordinary performance but to choose such a pick with the correct parameters is rather difficult. Basically, the choice has to be made such so only certain amount of catching be allowed which results to only certain amount of strength applied yet the pick must be able to spring back and recover for a shorter period than the period of the tremolo. 

The length of the cylinder is important. Too long cylinder may allow more thickness of a given material but may engage the neighbouring string. 

The easiest way to home make such a pick is as follows: use a string with a desired thickness and cut a bit, say 1/2 “. Use a standard thick nylon pick, say 2 or 3mm. Make a groove from the picking side to the opposite side. Place the string inside the groove. Adjust desirable length of the sticking out portion of the string. Use a duct tape to secure the string in the groove. 

Another way to do this is by warming up the cut portion of the string to red and sticking into the picking edge of the pick. The hot metal melts the nylon and gets secured inside the pick with a portion sticking out. 

Use the cylindrical pic to engage the strings in a forceful way by catching and pulling the string. The cylinder would spring around the string and cannot be stopped. Not so much force is required and the speed and the accuracy are greatly improved. 

More, the idea can be developed into a mechanical wonder with an adjustable separate spring tension and length of the cylinder, replaceable cylindrical tips, etcetera. 

Summary 
A technique of fast picking with a cylindrical pick where the angle of turning is has been experimented with. The technique produced a significant improvement in the speed and accuracy of playing without sacrificing the sound volume. A new pick design has been proposed. 

