Julian Gembalski
Design principles of the new organ for the Concert Hall of the Polish National Radio Symphony Orchestra in Katowice
Introduction
This material constitutes a basis for preparing documents related to the open tender for constructing an organ for the Concert Hall of the Polish National Radio Symphony Orchestra in Katowice. The document was prepared after the initial determination of the size and type of the instrument and takes into account the size and capacity of the Hall, the available space and the predicted costs and completion time. The initial arrangements were consulted with the Director of the Polish National Radio Symphony Orchestra, Mrs Joanna Nazarowa-Wnuk and the object’s architect, Mr Tomasz Konior. The Hall’s construction drawings were also analysed and the place itself was inspected.
It has been initially agreed that the instrument will be modelled on the French symphonic organ, built since the end of the 19th century in concert halls around Europe as an alternative to the German type. Given the relatively larger popularity of the German version, it has been decided that the planned French model will be additionally extended by an additional division with a sound specification of the so-called universal organ. This will be possible owing to the intended size of the instrument that is to have 105 stops divided between 5 manuals and a pedalboard. 
The initial design principles concern not only the instrument’s sound specification, characterised by a logical organisation of the disposition (modelled directly on the achievements of the most eminent French organ builder of the 19th century, Aristide Cavaillé-Coll and his followers) but also the applied technical solutions closely related to the aesthetics of the French organ, such as the type of windchests, the control system and the design and characteristics of the console. As recommended, the sound base will be provided by divisions related to four manuals and the pedalboard and controlled by a stationary console placed at the bottom of the organ case. The fifth division will enrich the sound scope with the characteristics of the German organ and certain universal stops and devices and will be controlled by a second, mobile console to be played from the stage. The electrically operated console will have five manuals and a pedalboard as well as all the contemporary controls, including the electronic memory system (the so-called Setzer combinations). Consequently, it will be possible to use the full scope of sound (tutti) and freely control all the stops, combinations and devices (swell boxes, crescendo). The mobile console, placed on a wheeled platform may be used as an instrument cooperating with an orchestra, choir or soloists. Used at recitals it will allow the audience to observe the performer as in the case of piano concerts. Two consoles may be further used for works devoted to 2 organs, especially in the area of experimental and improvised music.
I. Disposition
As mentioned in the introduction, the instrument sound characteristic is based on Aristide Cavaillé-Coll’s French symphonic organ equipped additionally  with the sound specification of the Romantic German version. The disposition has been arranged in a way that will make it possible to meet the interpretative requirements of the whole organ symphonic repertoire, including solo music (starting from Cesar Franck, through Louis Vierne and Charles-Marie Widor to the epigones of Romanticism) and organ and orchestra or symphonic music with organ participation alike. The former will include Camill Saint-Saëns’ 3rd “organ” Symphony, numerous Alexandre Guillmant’s works (together with his two symphonies) and music by Theodor Dubois, Charles-Marie Widor, Leon Boelmann,  Charles Tournemir, Joseph Jongen, Marcel Dupré, Flor Peeters and many others. Music from this stylistic area will be performed predominantly with the use of the four main divisions controlled by manuals I-IV and the pedalboard. Both the solo and orchestra pieces may be performed on the stationary console fixed to the base of the organ case and on the mobile one, placed anywhere on the stage. The arrangement and structure of each division will make it possible to provide a stylistically appropriate interpretation in terms of both registration requirements and playing technique. The second interpretative parameter is a consequence of the design of windchests, tracker action and the console itself. 
The additional, fifth division will allow performers to interpret music that goes beyond the French aesthetics and grant the new NOSPR’s instrument a universal character to the extend its size and design principles will allow. Its disposition reflects directly the principles of German symphonic organ music, which will make it possible to combine all the divisions and create dynamic and sound settings necessary to perform the whole 19th and 20th century music, including German late Romantic (Max Reger) and contemporary French (Olivier Messiaen) composers. The size of the organ as well as the carefully arranged set of stops will open up enormous creative possibilities also in the area encompassing the entire contemporary, avant-garde and improvised music.
The instrument will have 105 stops, divided into 6 groups (5 manual and one pedal division). The additional coloristic, dynamic and expressive possibilities will be secured by such devices typical of Romantic organs as octave couplers (the so called octaves graves and octave aigus, German: super and sub-oktav-koppeln), swell boxes and a programmed crescendo.
The stops arrangement for each division is as follows:

Manual I – Grand Orgue:
 
- 20 stops, including 3 reed stops

Manual II – Positif:
 

- 16 stops, including 4 reed stops

Manual III – Recit expressif:          
- 17 stops, including 5 reed stops

Manual IV – Bombarde-Solo: 
- 10 stops, including 4 reed stops

Manual V – Schwellwerk:

- 23 stops, including 6 reed stops

Pedal board :          


- 19 stops, including 6 reed stops
The organ will posses 79 labial stops and 26 reed stops. For the whole instrument, the proportions of the stops will be as follows:
32 foot stops:  
 
 3
16 foot stops: 


19
8 foot stops:


43
4 foot stops:


21
2 foot stops:
 

 
6
aliquots, mixtures and mutations: 
13
together:



105 stops.
This description provides information as to the materials suggested for producing pipes in each division. When it comes to the facade stops (principals) a high percentage tin (75%) is proposed with the possibility to increase the amount in the metal composition to 80% of tin. The term “tin” means a tin-lead alloy in proportions different from that used in the principals, and with the dominance of tin. The term “metal” means a tin-lead alloy in proportions used normally by French builders. The proportions range from 30 to 65% of tin, which creates some possibilities to differentiate the alloy composition and use the builder’s own formulas and technologies. The term “wood” is also a general name. The wooden pipes may be made both from pinewood (especially the largest stops) and oak or spruce. For the production of smaller stops (small flutes) pearwood and exotic wood may be used. Some stops may be made from wood or metal, which will be subject to an agreement with the building company. 
There are also three high-pressure stops in the disposition (175 mm H2O), mounted on a separate, electrically controlled windchest. Two of them – reed stops:  Tuba magna and Tuba mirabilis may be placed in the facade as the so-called horizontal stops. The disposition is complemented with three, electrically controlled percussive stops. The abovementioned pipes and percussive stops may be controlled with any manual or pedalboard.
The disposition of the organ 
in the Polish National Radio Symphony Orchestra’s Concert Hall
Manual I – Grand Orgue / C – c4, controlled from the stationary and mobile console. 
Montre 16


-  partly in the facade, internal pipes from wood, 
   facade pipes from tin, 75% 
Bourdon 16


-  closed, wood
Gambe 16’


-   tin
Montre 8


- in the facade, tin 75%
Flûte harmonique  8’

- wood, from c#1 overblown
Viole de gambe 8

- tin 80% 
Burdon 8


- wood
Salicional 8


- tin
Diapason 8’


- tin
Grosse Quinte 5 1/3

- tin
Prestant 4’


- tin 75%
Flûte ouverte 4

- metal
Flûte a cheminé 4’

- metal
Salicional 4’


- metal
Doublette 2


- metal
Cornet 5 rangs

- metal
Fourniture 4 rangs

-  tin 75%
Trompette harmonique 16’
- tin
Trompette 8’


- tin 
Clairon 4’


- tin
Manual II – Positiv / C – c4, controlled from the stationary and mobile console 
Quintaton 16’


- metal
Montre 8’


-  tin 75%
Bourdon 8’


- wood
Gamba 8’


- tin
Unda maris 8’


- wood/tin
Salicional 8’


- metal
Prestant 4’


-  tin 75%
Gamba 4’


- tin
Flûte douce 4’


- metal
Quinte 2 2/3’


- tin 
Doublette 2’


- tin 75% 
Plein Jeu 5 rangs

-  tin 75%
Cor anglais 16’

- tin
Trompette 8’


- tin
Cromorne 8’


- metal
Clairon 4’


- tin
Manual III – Récit expressif / C – c4, (in a swell box) controlled from the stationary and mobile console
Burdon 16’


- wood
Salicional 16’


- wood/metal
Hautbois 8’


- metal
Flûte harmonique 8’

- wood
Flûte a pavillon 8’

- metal
Viole de gambe 8’

- metal
Voix celeste 8’


- metal
Prestant 4


-  tin 75%
Flûte octaviante 4’

- wood, metal from d, overblown
Dulciana 4’


- metal
Flageolet 2’


- metal
Plein jeu harmonique 
-  tin 75%
Basson 16’


- wood
Trompette harmonique 8 
- metal
Musette 8’


- metal
Voix Humaine 8’

- metal
Clairon harmonique 4’ 
- tin
Manual IV – Bombarde / Solo, controlled from the stationary and mobile console
Grand Flûte 8’


- wood
Flûte conique 8’

- metal
Flûte 4’


- metal
Prestant 4’


- tin
Doublette 2’


- tin
Fourniture 5 rangs

- tin
Bombarde 16’


- tin
Trompette 8’


- tin
Clarinette 8’


- tin
Clairon 4’


- tin
Manual V,  Schwellwerk/ Solo, in a swell box / C – c4,  – controlled only from the mobile console
Lieblich Gedackt 16

- wood
Gamba 16’


- 1st octave closed and wooden, then tin
Principal 8’


- tin 
Viola 8’


- tin
Aeoline 8’


- tin
Vox coelestis 8’

- tin
Spitzflöte 8’


- tin
Portunal 8’


- wood
Gedackt 8’


- wood
Quintatön 8’


- tin
Principal 4’


- tin
Viola 4’


- tin
Traversflöte 4’

- tin
Nasard 2 2/3’


- metal
Piccolo 2’


- metal
Terz 1 3/5


- metal
Flautino 1’


- metal
Harmonia aetherea 3 fach 
- tin
Trompete 8’


- tin
Oboe 8’


- tin
Tremolo
High-pressure and percussive stops:
Stentor Gamba 8’

- tin
Tuba magna 16’

- copper
Tuba mirabilis 8’

- copper
Xylophone


- wooden bars
Tubular bells 


- bronze or steel
Bells


- bronze bars
Pedalboard (C – g3)
Principal Basse 32’

- wood
Gros Burdon 32’

- wood
Grosse Flûte 16’

- wood
Contre-basse 16’

- wood
Violonbasse 16’

- wood
Soubasse 16’


- wood
Grosse Quinte 10 2/3’  
- wood
Grosse flûte ouverte 8’
- metal
Burdon 8’


- wood
Violoncelle 8


- metal
Octave 4’


- metal
Grand Plein Jeu 2’ 5 rangs 
- tin
Ocarine 2’


- metal
Contre-bombarde 32’

- wood
Bombarde 16’


- wood
Basson 16’


- metal
Trompette 8’


- metal
Trompette harmonique 8
- metal
Clairon 4’


- metal
Couplers: 
In the stationary console as toe spoons (cuillers), in the mobile console all couplers will be controlled electrically.
The arrangement in the stationary console modelled on Cavaillé-Coll’s organ in the Rouen Cathedral.
Tirasse Grand Orgue, Tirasse Positif, Tirasse Récit, Appel Grand Orgue, Positif/Grand Orgue, Récit/Grand Orgue, Bombarde/Grand Orgue, Récit/Positif, Bombarde/Récit, Octaves graves Grand Orgue, Octaves graves Récit/Grand Orgue, Octaves graves Récit, Octaves aiguë Récit, Anches Pedal, Anches Grand Orgue, Anches Positif, Anches Récit, Anches Bombarde, Tremolo Récit, Expression Récit, Orage
Additionally, in the mobile console: Manual Koppel V-I, Manual Koppel V-II, Manual Koppel V-III, Manual Koppel V-IV, Superoktavkoppel V-I, Superoktavkoppel V-II, Superktavkoppel V-III, Superoktavkoppel V-IV, Superoktavkoppel V-V, Suboktavkoppel V-I, Suboktavkoppel V-II, Suboktavkoppel V-III, Pedał Schwellwerk V, Crescendo-Walze.
I.       1. Divisions - construction details
The names of the division stops represent particular physical parameters responsible for their sound characteristics and function in the sound structure of the interpreted music. Besides using the proper materials, another vital element will be the design of pipes consistent with that developed by organ masters for a particular style. The pipes comprising the part of the division based directly on the French symphonic organ must be made according to the principles formulated by Aristide Cavaillé-Coll and his followers (Charles Mutin) and contemporaries (Charles Michel Merklin) associated with the symphonic style. This concerns, first of all, the pipe scaling, or the ratio of an organ pipe's diameter to its length and the intonation concept. While the rich documentation for organs typical of the period in question will provide the builders with substantial comparative material, their experience in building symphonic organs should guarantee the proper choice of physical parameters for all the pipes, with due consideration given to the cubic capacity of the concert hall and the desired sound qualities. There are also other technical parameters such as those associated with the elements responsible for sound production (languids, beards, roller beards, ears, tuning devices [tuning wires, reed springs, tuning slots] in closed and open metal pipes, mouth shapes, etc.) as well as the arrangements of pipes inside the case and on the windchest (towards or away from the centre, with the division into the C and C# side). It is also crucial to determine the pressures for each division and for action controlling devices.
All the elements will influence the final sound quality of the organ and must be designed and described with great accuracy.
Another issue is the arrangement of facade pipes, both the active (all the playing pipes) and decorative (the visual aspect of the facade and its correspondence with the case and hall architecture). Bearing in mind the need to utilise the space allocated for the organ to the maximum, the facade should contain the largest (16, 8 and 4 foot) principal pipes, made from high percentage tin and belonging predominantly to the Grand Orgue division. The possibility to directly control the facade valves will allow the builder to place in the facade a group of pipes belonging to the positive and pedal. The detailed arrangement of pipes will be determined after preparing the concept of the architectural structure of the facade and case.
I. 2. Jeux de fonds and jeux de combinaison
The French symphonic organ used to divide the stops between the basic (jeux de fonds) and “combination” stops (jeux de combinaison mean reed stops, aliquots and some mutations). This dual division has its consequences for the design of windchests and control devices. The exact arrangement of pipes on the windchests will be determined in the detailed design but it must correspond with the distribution used in the majority of French 19th century instruments. 
The division into 2 groups will not be used for Schwellwerk (controlled with Manual V). 
II. Windchests
There will be two types of windchests. The divisions constituting the core of French symphonic instruments will be supported by Cavaillé-Coll type of windchests that will allow the jeux de fonds and jeux de combinaison grouping. There will be slider chests with double pallet boxes (sommier a double laye) and with a section that will enable pressure differentiation in the bass and descant parts. The division of windchests and the arrangements of pipes on the upper board will depend on the instrument’s inside layout but must take into account the most preferable way of sound spreading. The scale of the Récit espressif windchest will be extended up by an octave (additional 12 tone channels).
The Manual V division will be equipped with electromagnetically controlled slider chests. The size of the division, comprised of 20 stops, will make it necessary to use four windchests, divided diatonically into C and C# sides and their arrangements (towards or away from the centre) will be a consequence of the general layout of divisions inside the organ case. The high-pressure stops will be mounted on a separate windchest, whose design will be subject to additional agreements concerning the placement of two reed stops in the facade as horizontal stops. The windchests will be extended by one octave up and controlled by Superoktavkoppel.
III. Tracker action
The connection between the console and the French symphonic division will be realised by a mechanical action with the Barker lever, modelled on Cavaillé-Coll’s instruments. The remaining part of the action, from the Barker lever to the windchest, will consist of such traditional elements as rollers, squares and trackers. The design of the mechanical action with the Barker lever, although based on the best French solutions must, however, take into account the double control system, consisting also of a parallel electromagnetic action connected with the mobile console. The system will also be connected with all the combination devices initiated with toe pistons and the controls of anches (jeux de combinaison). 
The stop sliders will be controlled by the latest generation of electromechanical devices, responsible for switching the sliders on and off. The drawknobs in the stationary console will be connected with respective contact devices that will transmit impulses to electromagnets connected with sliders. The use of stops controls (manubria in the stationary console) will be identical with that of original French consoles, which will allow the application of the techniques required by the 19th and 20th century compositions. This will be of great importance while interpreting French music which involves the use of a number of additional devices. Without knowing the technique it is more difficult to perform on original French instruments, many of which can still be found all over Europe. The fact that the organ will be based on original instruments will add an extra quality to the NOSPR’s acquisition. The instrument will offer educational possibilities and will be an essential asset when it comes to organising international interpretation courses and competitions.

Manual V’s action with an additional windchest dedicated to high pressure stops will utilise an electromechanical system. A separate, electromagnetically powered control system will be dedicated to the percussion stop. Manual V’s windchest’s independent control system will allow the use of its stops without the need of associating them with a particular division. 
The action of the mobile console, controlling the whole instrument, will be based on a modern electromagnetic system utilising electronic solutions used commonly in large, electrically controlled instruments. It will include the Setzer electronic combinations with a double control system (doubled stops controls on the electronic panel) with the possibility of entering data from a data carrier. The system of electronic data recording will be equipped with appropriate security measures that will enable storing register combinations, programming the order, keeping the data and access secured with a code. 
The builders will provide a separate document describing the mobile console’s action control system and stating the details of the applied control devices, the solutions for generating keyboard impulses (contact or induction) and the connection between the console and the instrument. The recommended solutions are the Setzer system with 10 000 combinations together with an optic-fibre connection between the console and the organ mechanism.
The swell boxes will be controlled in two ways. The stationary console will offer a traditional system of levers and rollers while the mobile console will employ a system of electromechanical devices. The Récit expressif pedal will be placed in the stationary console in the traditional way: in the upper right-hand corner over the toe levers. In the mobile console both pedals will be located near the middle, over the strip dividing the pedal board and the panel covering the lower part of the console. 
The crescendo device in the form of roller, modelled on those installed in German instruments will be programmed as the so-called crescendo generale. It will enable a gradual initiating of all stops (except for the vibrating stops) until reaching the tutti. The stops order will be decided through experimenting (by listening) after finalising the intonation process in the empty Hall. It will constitute the default, standard setting with sound increasing naturally from the quietest stop to organo pleno. It will also be possible to set various types of crescendo with the use of at least two additional memory banks. 
IV. Console
IV.1. Its form will be modelled on consoles used by French builders in large organs at the end of 19th century and the beginning of the 20th century. There are numerous examples of such solutions in many French churches, described extensively in the subject literature. 
There are two types of solutions worth considering. The first is a typical detached console where the organist sits with his back to the case and the second is a built-in console with the uppermost keyboard slightly protruded beyond the facade’s face.
Both solutions may be taken into consideration. The deciding criterion will be the amount of space left for the player. The console facing the audience (such is also the position of the organist) requires more space and moving the console base towards the auditorium. The built-in console will also require creating a base and removing some seats at the bottom of the organ case. The details will be established and accepted after conducting precise measurements by the building company.
The most important issue is the shape of the console. Four manuals will be placed centrally with stop terraces (manubria) on the sides. There will be lathed knobs with stops’ names on porcelain plates. The number of drawknobs (82) makes it necessary to use rounded terraces as in the old console of the Paris Notre Dame or St Sulpice church organs. 
Over the pedalboard there will be couplers and combination pistons as well as additional devices, such as the “Orage” effect. The latter initiates an acoustic effect (used frequently by Cavaillé-Coll), which is produced by combining a few lowest pipes into a cluster. The cluster will be produced by an electric action.
The C – c4 keyboards will be covered with cow bone (white keys) and the black keys will be made of ebony. The C – f1 pedalboard will be made of oak and based on the French model.
The inscriptions on the porcelain plates and over the toe levers will be styled on the Romantic French organ (spelling, font and shape).
The external walls of the console will correspond with the form and colour scheme of the organ case, especially its side panels and base.
IV.2. The five-keyboard mobile console with a pedalboard and all its stops controls will have a modern form whose shape and colour scheme will correspond with the concert hall’s decor. It will be placed on a wheeled platform so that it can be moved to any place of the stage or hidden under it. The console will be connected with the instrument with an electric cable.
The C – c4 keyboards will be covered with cow bone or a high quality plastic imitation (white keys) and the black keys will be made of ebony or its modern imitation (hard exotic wood). The C – g1 oak pedal board will be double curved, based on the modern German standard.
The stops controls on both sides of the keyboards will be tilting stop plates with stops’ names and numeration. The order will be determined in the detailed design plan. 
Under Manual I there will be Setzer combination buttons in the arrangement used commonly in modern consoles and a port of an independent control panel and coding device (USB). On the right there will be the organ and light switches.
Over the pedalboard there will be Setzer combination buttons, couplers, additional devices and balanced and crescendo pedals. 
IV 3. Both consoles will feature modern design oak benches with gradual height regulation.
V. Wind system
The organ will be equipped with reservoirs able to provide the required amount of air and appropriate pressure for each division. While planning the wind system it is crucial to take into account sub and super octave couplers, the Barker lever and an additional windchest for high-pressure stops. 
The traditional, large symphonic organ wind conduits will be made of wood, have the appropriate diameter and be appropriately connected with windchests and the devices controlling the pneumatic part of the action. 
The electric blowers of the appropriate size will provide the amount of air sufficient for using all the stops at a time in music of all styles and textures, including clusters in organo pleno. 
VI. Case and facade
Currently there is a dummy modern organ facade in the concert hall, blending well with the interior. It takes up the whole platform directed towards the audience and constituting part of the whole space allocated for the instrument. Although the current form of the facade (the pipe arrangement and space dynamics) may be used in the new design, it cannot be directly repeated, predominantly because of the arrangement of the rows of pipes imitating the stops. As the facade has a flat form with the whole instrument remaining within the front wall its depth must be restricted.  
The facade should consist of pipe sections of similar arrangement (e.g. a wavy line, rows of pipes) not deeper, however, than 50 cm. Each increase in the depth of the facade will take up the space for windchests and pipes. That is why it is necessary to so design the facade that it will combine the design idea of the current dummy with the musical function. The facade should contain the largest principal pipes of the main division and partly of other divisions (e.g. the pedal). All the facade pipes will be active (produce sound) and their arrangement will be subject to certain acoustic principles and technical requirements.
The space dedicated to the instrument is not limited to the platform bearing the current dummy facade. Most of the instrument will be located in a room directly behind the facade. Its temporary back wall will be demolished to open the space behind, allocated for the organ. The instrument will then occupy the platform and the room in the back. While the room will create a natural acoustic niche, the platform will have to be closed between two side walls going from the base up to the ceiling in order to create acoustic space and a natural soundbox. 
Due to the intended size of the organ and the shape of its facade, it may be advisable to design an additional 75 cm deep avant-corps, jutting out from the current facade. It may be either an overhand along the full width of the current facade base or an offset, depending on the arrangement of the facade pipe sections (resembling the avant-corpses of old organs that emphasise the verticality of pipe towers). It will create an additional surface and allow more rational use of space.
The arrangements of divisions inside the case must be adjusted to the shape and space of the room dedicated to the instrument. The front part will be occupied by the main manual (Grand Orgue) and positive divisions. Further in, there will be the Récit expressif division. The remaining divisions will be placed subject to space availability but retain the natural and logical arrangements used in organs. The arrangement will also be determined by the technical principles. A multi-level arrangement will be used with the largest pipes on the floor level. Additionally, the divisions should be arranged with consideration given to the accessibility of pipes, especially the reed stops and with the necessary conservation works (action regulation, climate parameters control, etc.) in mind.
VII. Final notes
The organ-building company selected in the tender will be obligated to collaborate in  determining the design details. The inspection of the site, the possibility to use different solution variants and the right to use one’s own concepts while realising particular elements of the project offer room for cooperation at the initial stage of technical planning. 
The suggested principles will allow the creation of an instrument of unique technical and sound qualities that will enrich the offer of the Polish National Radio Symphony Orchestra in Katowice. Given its strictly defined design idea, derived from the French symphonic tradition, the organ will become a permanent element of Polish music culture. It will also be an important link in the organ tradition of Upper Silesia, including Katowice with its over 40 valuable organs and a dynamic and lively organist community, gathered around the city’s Academy of Music. It is then crucial that the organ will be built by a renowned company with experience in constructing organs for concert halls. These two criteria should prevail in the choice of the organ master and overpower the prize as the decisive criterion...
Julian Gembalski
Katowice 20th December 2015 


