Digital Extensions to Méller Opus 10263
Catonsville United Methodist Church
Catonsville, MD 21228

Theory of operation and
maintenance manual




Contents

1.0 Overall concept
2.0 Component Descriptions
2.1 Keyboard Encoders
2.2 Filter Inverters
2.3 Console Control Box
2.4 Level Shifter assembly
2.5 Audio Interlock Assembly
2.6 Autotune Temperature Compensation
2.7 Switch Delayed Filter Board
3.0 Sound System
3.1 Hauptwerk and Sound Production
3.2 Audio Channels
3.3 Amplification, Speaker Selection and Placement
3.4 Channel Routing and Control Room Layout
4.0 Software
4.1 Hauptwerk Program Installation
4.2 Sample set programming
4.3 Sample preparation and voicing
5.0 Credits
Appendix — Hints and Quirks

First Release: 2/11/2016
Revised: 6/8/2016
11/15/2017




1.0 Overall Concept

The basic concept of a digital organ is shown in figure 1. The organ keys are connected to a digital keyboard
encoder which generates electrical signals that a computer can recognize. The computer generates proper sounds
from the keys that are pressed. That sound signal is amplified for use with a loudspeaker.
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Figure 1.1. Digital organ concept
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Figure 1.2. Expansion for multiple organ keyboards
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Figure 1.3. Expansion for multiple organ keyboards and organ divisions (Great, Swell etc.)




A complete block diagram of the digital installation at CUMC is shown in figure 1-4. This is an expansion of the
basic concept from Figure 1-3 with various extensions that make the system practical when integrated with the
existing Moller pipe organ. The function of the various assemblies need to be explained, as well as the locations and
wiring points.
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Figure 1.4. CUMC Digital Extensions Block Diagram




Component placement.

This is the organ console viewed from the rear with the back panel removed. The Filter-Inverter boards are located
behind the keyboard encoders. This mounting board folds down for maintenance.
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Figure 1.6. Filter Inverters as seen with mounting board folded down.




2.0 Component Descriptions

2.1 Keyboard Encoders

Four identical keyboard encoders are used for the three manuals and pedalboard. The encoders were bought from
MidiGadgets Boutique, model mpc64up. The keying voltage was customized for the existing Moller installation
which has a —13.5v “keyup” voltage and a Ov “keydown” voltage. This negative keying voltage is highly unusual
and greatly complicated design of the digital extensions . However, that is the way the Moller was installed back in
the 1960’s and the digital extensions are designed to leave the original pipe organ operation unchanged.
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Encoder sn001 has the 13K input resistors. Encoders 2,3,4 have 8.2K input resistors due to a
misunderstanding when they were ordered. The mpc64up-usman.pdf user manual is include in the
appendix.



2.2 Filter Inverters

The filter inverter boards are custom designed assemblies located between the organ keys and the keyboard
encoders. These boards serve two functions. First, they act as low pass filters and attenuate switching noise
generated by the Moller keying system. Short inductive spikes from the Moller keying system inductively
couple between key circuits because there is up to 50 feet of cable bundling all the keying circuits to the
pipe chambers. These inductive spikes were of no consequence to the original Moller action. The digital
system responds much faster however and the short coupled spikes cause spurious short staccato notes.
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Figure 2.2-1 Keying a single pipe generates an inductive spike which couples to other circuits
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The second function is to reverse the polarity of the keying voltage change. This required because of the
very unfortunate negative polarity chosen by Moller when the organ was built. When the organ voltage is
turned off for any reason, such as during shut-down, the keyboard encoders interpret this voltage change as
key-down. The result would be a condition whereby all the digital keys would be down at once, with
disastrous consequences. The inverter board reverses this condition to key-up, which is a safe condition.
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Figure 2.2-2 Filter-Inverter board circuit (typical)

Note that when an organ key is down (shorts to ground) the voltage is positive going at the input to the
inverter board and negative going at the board output (keyboard encoder input). The 3.3uf capacitor slows
the response such that keying transients are suppressed. This circuit is repeated 64 times for each
keyboard encoder.
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Figure 2.2-3 Physical layout and connection of the Filter-Inverter boards



2.3 Console Control Box

The console control box accepts as input the main —13.5v Moller organ supply voltage. When this voltage
IS present, a relay is used to switch 12vac to the encoders from a 12vac wall wart power supply. The
encoders will run off either 12vac or +12vdc, but not —12vdc. That is the reason a unique power supply is
used instead of the console —13.5v power. The control box is also the tie point for voltage to the filter-
inverters and the audio interlock unit in the control room.

The organ —13.5v supply voltage is routed through a 375ma fuse before being sent to the remote audio
interlock assembly. If the remote audio interlock is not receiving an input Vsense voltage, then this fuse
may be blown. The green LED indicates that the organ —13.5v voltage is available to the digital system. If
it is not lit the most likely reasons would be that the inline fuse is blown or that the organ itself does not
have it’s dc voltage.
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The input/output jacks are DigiKey CP-011B
These are 2. 5mm ID. 5. 5mm OD
This is the same size as the keyboard encoders.

The relay is DigiKey RT444012F-ND, 12V DPST
The coil is 360 ohm, 33.3 ma




2.4 Level Shifter Assembly

The level shifter assembly converts the —5v signal from the Moller combination action pistons to a signal
which is compatible with the Keyboard encoder/Filter-inverter assemblies. The output of this assembly is fed
to the 32 inputs which would otherwise not be used in the 64-input Pedal board encoder. This assembly is hay-
wired from a printed board which was originally intended as an RC filter for suppression of keying transients.
It predates the present active Filter-Inverter boards.

Ribbon Cable connectors from
the Combination action pins.

Level Shifter
Assembly

Ribbon Cable connectors to
the Filter-Inverter board

The Moller (Peterson) stop drawknobs all switch between nominal 0 and —13.6v, as do the Cancel and sFz
buttons. The other combination action pistons all switch from —4.8v to 0 when pressed, as do the blank stop
knobs.

The combination action pistons are AC coupled so that the signal used is momentary no matter how long the
organist holds the piston. Three circuits are DC coupled since they need continuous action. They are the Setter
and Cancel pistons and the drawknob which Moller had used for electronic chimes and is now used for the
Great-Principal-16 stop.
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The direct coupled circuits contain just a pullup resistor to the organ —13.5v. The value is especially chosen such
that the combination of the Level Shifter, Filter-inverter, and pullup resistor presents —4.8v to the Moller(Peterson)
combination action pin and therefore does not load it:
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2.5 Audio Interlock Assembly

This a custom designed rack mounted assembly which interlocks and controls the audio power amplifiers. It
controls eight balanced audio channels based on a nominal -12 volt enable signal which is sent from the organ
console when the console voltages are properly active. The unit also provides two switched AC outlets for the
power amplifiers, one of which is delayed by one second.

This interlock function is considered vital to safe operation of the digital organ system. The power amplifiers and
speakers are very powerful and this is one layer of safety which aims to make sure spurious audio signals are not
amplified during any turn-on, turn-off, or other unusual condition from the organ console and it’s electronics. As
previously discussed, the Filter-Inverter assemblies are another layer of safety which ensure that the digital keys and
stops are “key-up” whenever the organ control voltages are not normal.

Switched Delayed
AC AC

An LM293 comparator is used to sense the control voltage from the console. The interlock operates at threshold
value of —10.5v and the nominal value sent from the console is the —13.5v Mdller power supply voltage. A tripped
condition requires a voltage level of -11.15v for reset. This hysteresis prevents chatter around the trip point. The
3.3uf capacitor gives the circuit some immunity from short noise spikes. The trip level is set by the resistor divider
R6 and R7 which is compared to the 6.2v reference diode D6.

The audio relays are dual reed assemblies Digi-Key HE109-ND. One set of relay contacts shorts each audio input if
the control voltage is not correct. A second set of relay contacts open the series path to the output connector. This is
done to absolutely, positively disable the audio signals when the organ control voltage is not within limits. The
power relays are Digi-Key Z3693-ND. The unit is powered by it’s own internal £15v dual power supply.
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Figure 2.5-1 Schematic of the Audio Interlock Assembly
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Figure 2.5-2 Component Identification of the Audio Interlock Assembly
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Figure 2.5-3 Layout of the Audio Interlock Assembly

Figure 2.5-4 Circuit Board



