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Introduction.

The Hauptwerk Hardware Easy Encoder has been developed for the purpose of generating MIDI 
data from the input devices normally found in an electronic organ or electric piano.  It can process 
the digital signals from keyboards, stops and pistons as well as a single analogue input such as a 
swell or other expression pedal.

On it's own the Easy Encoder can process data from a single keyboard and a single swell pedal. 
When used with either our 'Easy Strips' or external diodes it can process up to four keyboards and a 
single analogue input.

It's strength lies in the way it it connected and used. You simply connect a wire from each key or 
stop, to each labelled input.  There are 61 inputs in order to accommodate the signals from a 
standard 5 octave keyboard.  A single wire connects to one side of all the keys (many old organs are
already wired this way, so you can simply connect their existing wiring to the Easy Encoder), and 
this 'common' wire then connects to one of the Keyboard connections on the Easy Encoder.

There is no need to connect any external components if you are only using the Easy Encoder with a 
single keyboard or if you are using our optional 'Easy Strips'.

The Swell pedal (or other analogue source) connects to the three labelled connections on the board.

The Easy Encoder can be powered by any suitable low voltage power supply unit.  It requires 
between 7 and 12 volts DC at 200 mA and is connected via the two labelled power pins on the 
board.

The MIDI output is via the industry standard 5 pin Din socket. NOTE: The USB socket is not 
used for MIDI. The Easy Encoder only supports industry standard opto-isolated MIDI signals
via the 5 pin connector.

If you wish to connect stops or pistons then simply imagine them as keys so far as connecting them 
is concerned. In other words one side of all the stops (up to a maximum of 61 per set) is connected 
together and becomes your common line and the other side of each stop connects the same way as a
key on the keyboard, i.e. to each note input but in this case the note labellings obviously become 
irrelevant.

The note connections are made via a 61 way 2.5mm pitch female header strip which accepts either 
our 'Stackable Easy Strips' or standard male header crimp connectors.  All other connections are via 
standard male headers which can either be used with female header crimp connectors or directly 
soldered to.
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Connections

Connecting a single keyboard.

Referring to the picture above you will see that there is a long socket along the rear edge of the 
board marked 'Key Inputs'.  This is where you connect the wires from each of your keys.  The 
inputs are labelled from right to left with their respective note names i.e. C1, C#1, D1.... etc..  The 
number following the note name is the octave number starting at 1 and ending at 5. The four 
connections in the red box on the left of the board labelled 'Common Line Inputs' are where the 
common line for your keyboard connects to. 

The power supply for the Easy Encoder connects to the pins in the red box above. The top one 
marked 'GND' on the board is the supply -ve, and the bottom one marked +V_in on the board is the 
supply +ve. The board requires a supply of between 7 and 12 volts DC at 200mA.
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Connections for use with a single keyboard.

Whilst there are four Common inputs actually labelled 'Keyboard 1' through 'Keyboard 4', you can 
only use more than one if you use our 'Stackable Easy Strips' or add diodes to your keys.

Adding more keyboards.

The recommended way to use more than one keyboard with the Easy Encoder is to use our 
'Stackable Easy Strips'.  These allow you to connect up to four keyboards or other digital inputs in 
exactly the same way as shown above for a single keyboard and you do not require any external 
components. As their name suggests the 'Stackable Easy Strips' can be stacked, that is you can plug 
one Stackable Easy Strip into the Easy Encoder and then plug another Stackable Easy Strip into the 
first one, then another and so on up to a maximum of four. This method makes it easy to connect up 
to four keyboards or other digital inputs.
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Connecting additional keyboards without using Stackable Easy Strips.

It is quite possible to connect additional keyboards without using our optional 'Stackable Easy 
Strips' should you wish to do so, however it involves considerably more work.  The Easy Strips 
have been developed to complement the Easy Encoder and make using it Easy, however if you have
electronic skills and want to use more than one keyboard without any Easy Strips here's how to do 
it.

The diagram above shows how to connect two or more keyboards to the Easy Encoder.  Each key 
requires a diode to be fitted in line with it's connection and then each key is connected to it's 
respective input on the long socket of the Easy Encoder.  Therefore if you have four keyboards you 
will have four wires connecting to each input on the encoder.  i.e. four C1's four C#1's and so on, 
one to each key of each keyboard via it's own diode.  The common lines from each keyboard 
connect to the four inputs marked Keyboard 1, Keyboard 2 etc..
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Connecting a swell pedal.

There are basically two types of swell and effects pedals used in organs. Pipe organs and some very 
old electronic instruments use a type where a number of contacts are made to come together as the 
pedal is advanced.  These could loosely be termed 'digital' pedals because basically more 'switches' 
are turned 'on' the further the pedal is pushed and each 'switch' is either on or off.  Therefore in the 
fully up position the pedal may have no switches closed and in the fully down position there maybe 
seven or more switches closed.  These pedals are usually only used in real pipe organs and are 
consequently quite rare compared to the other type.

The second type is an analogue pedal which consists of a potentiometer physically connected to the 
mechanism of the pedal and arranged such that as the pedal is advanced so the potentiometer is 
turned.  This type is most usually found in electronic instruments although there is a third type 
which uses a small light bulb and a 'Light Dependant Resistor' with the pedal operating a shade 
between the two arranged so that as the pedal is advanced the LDR receives more light and changes 
it's resistance accordingly.

The easy encoder is compatible with the latter two types and probably others as well, the main 
requirement is that there is some way to vary the voltage on the swell input pin between 0 volts and 
5 volts maximum. NOTE: The voltage on the swell input pin must never be allowed to exceed 5
volts or the encoder will be irreparably damaged. 

The diagram below shows how to connect a swell pedal with a potentiometer to the Easy Encoder. 
The actual resistance of the potentiometer needs to be anywhere between 1K ohms and 47K ohms. 
This covers most of the resistances that I have encountered in my adventures with electronic organs.

Connecting one end of the potentiometer to the Swell_+V and the other end to the swell_GND pins 
ensures that the voltage on the potentiometer is always limited to 5V or below and that the variable 
output from the potentiometer on the centre 'wiper' connection will always be some value between 0
and 5 Volts, this keeps the encoder safe from over-voltage conditions.  Do not connect any of the 
swell connections to any other point in the circuit or to any other voltage source or damage to 
the encoder will result – you have been warned.... 
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The diagram below shows how to connect a swell pedal that uses a light source and a light 
dependant resistor.  The additional resistor shown needs to be in the order of 33K to 56K ohms. It is
not possible to predict the exact value because it will depend on the design arrangement and how 
much light is allowed to reach the sensor.  I have successfully used 47K in the past with this type of 
pedal.

Notes
The hardware used for the encoder board is an Atmel Mega 2560 AVR along with a CH340 USB to 
serial device. These components are readily available as a ready assembled unit which can then be 
programmed with whatever firmware you wish. These boards are what we use to build our 
encoders. They use only our own production firmware and contain no boot loaders or other third 
party code. This firmware remains our intellectual property. It is copyright and protected from 
being read from the AVR. 
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