SPLIT ‘E’ MECHANISMSPRIVATE 

The open G# or closed G# has always been a topic for discussion by flautists since Boehm designed his 1847 flute. Boehm was of the opinion that it was better to keep as many holes as possible open. His 1847 flute had an open G# key and a closed D# key but the D# key is held open for most of the time. 

Two weeks after Boehm had been granted a patent for his 1847 flute he sold the exclusive rights of manufacture in France to Godfroy and Lot on the 14th August 1847. The French flautists at that time played flutes with a closed G# key. The French makers soon started making Boehm system flutes with a G# mechanism named after it's inventor who was the leading French flautist Louis Dorus. This was basically a closed G# where the second cup of the G key could be opened independently from the first to give G#. This mechanism using two opposing springs, one light and one heavy (not unlike the mechanism to be found on a modern saxophone G#) proved a problem when trilling and was generally unreliable.

Between 1862 and 1867 Louis Lot made several important modifications to the Boehm system flute one of which was to fit a separate closed G# key as fitted today on modern flutes. This key owes nothing to Boehm and was not necessary in his original design.

Boehm’s system was better acoustically and mechanically but was not acceptable to the players. Using an extra key for G# creates several problems. The main problem is the third octave E, which is fingered.
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On a closed G# flute this is over vented due to the second G hole being open, when acoustically it should be closed. It is still possible to play the E, but certain players find it very difficult.

The other problem is created by the extra volume in the flute due to the duplicate G hole.

This volume sharpens the G# note, this can be compensated for by moving the hole down or reducing the size, but after measuring several flutes I don't think many makers seem to bother. Albert Cooper thinks it also affects the tuning of the A and A# and he adjusted these holes on his flutes to compensate for it.  

The problem in obtaining the high E has led to the development of the split E mechanism. Using this mechanism the duplicate G cups are separated and a clutch fitted between them. The first G cup closes the second, which is also linked to the E key, so allowing the correct venting when fingering high E.

The split E mechanism does have other disadvantages. 

1) It affects the fingerings for the high G and A trills.

2) It complicates the regulation by linking the E, F#& lower G cups together. 

3) Not recommended for flutes with inline tone holes (a system where the two G tone holes are in line with the other holes as opposed to being offset) due to tendency of mechanism to jam. 

When Albert Cooper made flutes he fitted a switchable split E mechanism so the player could change from playing with or without a split E as required.                               ALTERNATIVES TO SPLIT ‘E’ MECHANISMPRIVATE 

The problem with the high E is the over venting due to the open second G hole. This hole is not tone hole, it is only there to provide the correct vent for A & A#. Since the first G hole is the actual tone hole it's possible to close the vent hole (second G) down a little without flattening the A & A# too much.

The use of a split E does solve the problem of the high E giving better intonation and a more stable attack, but it also causes problems. Two fingerings for high G and A trills are affected and it is not recommended to have a split E mechanism fitted to flutes with an in line mechanism due to problems with the mechanism sticking.

Several alternatives have been tried to give the same effect without using additional keywork. The most common of these is sometimes called a DOUGHNUT since it is an annulus and resembles the shape of a ring doughnut.
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A simpler method that is easier to experiment with is to stick a ring of cork into the tone hole just below the rim. This allows you to remove the cork ring and adjust its size very easily, without making any permanent modifications to the flute. 
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A variation on the doughnut idea is a shaped baffle or scoop soldered into the second G. This is method is probably more affective due to the way it only reduces the hole from one side. This has a similar effect to moving the hole upwards on the flute so helping the over venting of high E without affecting the venting of A & A# very much.   
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I have seen a variation on this theme on certain good quality Japanese flutes with soldered on tone holes. The normal size tone hole is soldered onto the body tube in the normal way and in the normal place but instead of cutting away all the tube inside to open the hole up to the full diameter they only remove a portion of it producing a crescent shaped opening of considerably smaller area.

A very simple yet innovative solution called the R F modification after the designer and flautist Raymond Fabrizio could provide the best solution yet. As the second G hole is only a vent on a closed G# flute, he has moved that hole up as far as possible on the flute and reduced it's diameter. This reduces the effect on the high E and the venting of the A & A# is preserved. The closed G# key remains fitted in its correct position

Having never played a flute with one fitted I can only quote the inventors claims "the high E is far easier to play and the whole third octave is improved in stability and response". The RF modification looks a little strange due to the length of the closed G# touch. The touch arm for the G# is fitted lower down than normal to avoid the re-positioned G vent hole and the touch is extended upwards to bring it to its usual position.

A further bonus from the modification is that the flute is slightly stronger because the G vent and G# holes are not at the same distance down the flute, a common cause of bent flutes. The absence of extra volume will also help the acoustics, which can suffer due to the use of duplicate holes directly in line.

It remains to be seen if this idea is adopted by a leading flautist but it does seem a very good practical solution to the high E problem of closed G# flutes.       

