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Physics of Musical Sound

Class 25
Read Chapter 14.10-14.16
Exam Friday!!

Hydraulus

3 Century BC. |

Mediaeval Hydraulic Organ
* o™ Century AD

Fio. 7. The hydraulic organ of the Utrecht and Cambridge Psalters (Ps. 150).

* Installed 1361
* First

* Documented

15th Century Positive Organ

permanent
organ

by Michael PLATE 4a.

. Id keyboard in Halberstadt Cathedral
Praetorius organ (Faber 1361). Plate 24 in Practorius’s
Syntagma Vol. IT
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Tracker Action

FiG. 22. Diagram of Simple Tracker Action.

a b key; ¢ and d key pins; e sticker; f backfall; g backfall frn‘dge;h tracker; p
pallet; s spring. The pipes are supported in wooden rack-boards. (See p. 337.)
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Flue Pipe Sounds

Open pipes have full harmonic series, stopped sound
octave lower and lack even harmonics.

Reflection at open end most effective when A>>diam
(diffraction!) so higher frequency harmonics fall off
rapidly as » approaches diameter and are absent above
that frequency. Thus thin gipes have more high
harmonics and sound brighter.

Taller mouth opening means air jet is longer and cannot
vibrate as rapidly so pipes with tall mouths (high cut-up)
have fewer high harmonics and duller, more “flutey”
sounds.

Cones as well as cylinders have harmonic normal modes
but the relative strengths of the harmonics are altered so
the tone colour is altered.

Baroque Flue Pipes

10 11 12 13
Fia. 19. Baroque Organ Pipes.
From left to right : 1. Nachthorn. 2. Schwiegel. 3. Siffiéte. 4. Querflte. 5.

Schweizerpfeife. 6. Spitzfldte. 7. Blockflite. 8. Gemshorn, 9. Flachfiste. 10. Dulcian-

fidte.. 11, Koppelfidte. 12. Spillftte. 13. Quintade. 14. Rohrflote. 15, Gedackt-
Pommer.



Odder Flue Pipes

Fio. 20, Flue Pipes.

1. Dolcan. 2. Horn dispason. 3. Flote Harmonique (Hole at A). 4. Gemshorn.
5. Kerauiophos. 6. Bell Gamba. " "

Organ Reed Construction

Reed Operation

* Reed is a metal bar clamped at one end and so has highly non-harmonic

modes but it only acts to open and close air input valve in a repetitive
fashion so the SOUND is harmonic.

Metal reed has very high Q and so oscillates at only very narrow range of
frequencies.

* Reed sets pitch of note and resonator only modifies relative strength

(subtractive filtering).

* Note is tuned by altering reed length, pipe length is relatively

unimportant.
Some reeds use resonators that are shorter than you expect for a sound of
that pitch. They enhance upper partials at expense of lower.

* Regals have resonators that are very small and only act to filter upper

harmonics. The basic sound is a free reed sound with a filter. They can
sound very distinctive (nasal, harsh, whiny, flatulent, etc.).

Older Reed Pipes
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. 21. Some Solo Reeds.

1. and 2. Bassoon. 3. Clarinet. 4. Cor Anglais. 5. Hom. 6. Oboe. 7. Orchestral



