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Chamber Block Diagram:
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Warranty
The Seller, Syndyne Corporation, does hereby warrant that Syndyne Organ Products manufactured by it are free of defects in materials 

or workmanship.  This warranty shall extend to the original purchaser only and cover Products as follows:

5 Year Warranty
Written notice of all claimed defect(s) must be given within thirty (30) days after such defect is first discovered.  The seller’s obliga-

tion under this warranty is limited to, at its option, repairing or replacing the Syndyne Products or any defective component part that is 
proved to be other than as herein warranted.  Transportation charges covering defective material under warranty shall be at the buyer’s 
expense.

This warranty shall not extend to any Syndyne Product or component part which has been subject to misuse, improper installation, 
maintenance or application, nor does it extend to any part which has been repaired or altered outside the seller’s plant, unless authorized 
in writing by the seller.

This warranty is expressly in lieu of any other expressed or implied warranties, including any implied warranty of merchantability or 
fitness for a particular purpose, and of any other obligation on the part of the seller.  In no event will the seller be liable for incidental or 
consequential damages.

System Overview



Syndyne Corporation		  Ls2400k keying system

REV. (10-04-2010)		  Page 7

Unpacking and Handling:
Static Warning:

The Syndyne LS2400K System contains electrical components that are susceptible to damage by static discharge.  To avoid damage, 
use antistatic handling materials and make sure you are well grounded at all times.  It is recommended that all electrical components be 
kept in their original packaging until installed.

Bending Or Rough Handling:
Use care when handling the products.  Dropping or other rough handling can result in the products becoming damaged.  Electrical 

components may also break if excessive bending occurs.

Board Identification:
For Identification Purposes each component is labeled with a part number, a serial number, and a name/description.
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LS2400K Keying System Controller Board
Features:
•	 5 year warranty
•	 Firmware is not custom and is easily upgradeable for 	 	
	 future enhancements
•	 No battery back-ups
•	 Configurable by organ technician
•	 MIDI-IN / MIDI-OUT ports for record and play back
•	 MIDI STOPS port for sound modules
•	 16 programmable MIDI STOPS, one per MIDI Channel
•	 MIDI Pitch
•	 MIDI Volume
•	 MIDI Expression (with addition of CS2403K control panel) 
•	 MIDI Sustain
•	 Settable MIDI On Velocity (with an CS2403K 
	 control panel) 
•	 GM2 Bank Select compliant (with an CS2403K 
	 control panel) 
•	 Program Changes settable on General Pistons (with addition 	
	 of CS2403K control panel)
•	 Multiple consoles
•	 2 programmable Crescendos each with 60 stage
•	 2 programmable Sforzandos
•	 384 Stop Inputs, 48 Stops per division
•	 4 expression shoe inputs
•	 Programmable couplers
•	 Non-coupling stops available
•	 Autopedal
•	 12 step transposer (with LS2412TC rotary 	 	 	
	 switch or CS2403 control panel)
•	 Lamp/LED outputs for reversible pistons
•	 8 stage LED output for Crescendo display
•	 8 stage LED outputs for Expression displays
•	 Transposer settable on General Pistons
•	 Negative/Positive Keys, Pistons & Stops (installer config	 	
	 ured with jumpers)
•	 Built-in Fuse protection
•	 12-24VDC operation

Design Intent:
The LS2400K is a feature rich central processor board for the con-

sole and is suitable for moderate to large organs.  All organ controls 
pass through the LS2400K before being sent into the organ via a 4-wire 
data cable.  The LS2400K will work with most other combination 
actions and ideally with Syndyne's LS2464 Modular Combination 
Action.  

Mechanical:
Length 21-1/2"
Width 8-1/2"
Height 2"

Mounting:
PCB standoffs are provided for screw mounting using a #6 screw.

Electrical:
A standard regulated DC power supply between 12-24 volts is 

required.  Use a supply with adequate current capacity.

Current draw:
•	 Without Control Panel, Lamps or LEDs:  approximately 	 	
	 0.150Amps
•	 With Control Panel:  add an additional 0.100Amps
•	 Remote Start circuit is fused at 0.500Amps
•	 Each Lamp Output can sink 0.120Amps

•	 Each LED output can sink 0.020Amps
Connections:

Connectors, Jacks and Terminal Blocks are provided for all connec-
tions.  

Key Inputs:
Each key contact is directly connected to a pin on an input board 

(LS2401K/Pedal and one CS2402K/Manual) which are in turn con-
nected to the LS2400K via ribbon cables.  Key feeds are not multi-
plexed and can be either negative or positive polarity.  Once the key 
contacts are wired the key feed polarity is simply selected at each input 
board by moving a jumper to the appropriate polarity. See page 20 in 
the Console Wiring Section for wiring instructions.

Stop Sense Inputs:
There are 384 stop inputs (8 divisions with 48 stops per division).  

Once the stops are wired the Stop Sense polarity is simply selected by 
moving the STOP FEED jumper to the appropriate polarity.  Any of 
these stops can be programmed as a coupler and/or MIDI Stop.  See 
page 22 in the Console Wiring Section for wiring instructions.  See 
page 42 in the Chamber Programming Section for Programming 
Instructions 

Tremulants & Accessory Stops:
Six additional stop inputs are available to turn on 4 Tremulants and 2 

Accessories.  They operate on a negative stop feed only.  Their corre-
sponding outputs are available on all CS2405K shade driver boards.  
See page 22 in the Console Wiring Section for wiring instructions.  See 
page 46 in the Chamber Programming Section for programming 
instructions.

 
Couplers:

No special wiring or boards are required to produce any coupler.  
Any stop input can be programmed, by an organ builder, to become a 
coupler.  Couplers can be simply added, removed or changed by pro-
gramming through the CS2403K control panel or from DIP switches 
located on the LS2400K Circuit board.  Syndyne's ever growing cou-
pler list currently comprises 135 different couplers.  See page 29 in the 
Console Programming Section or CS2403K manual for programming 
instructions.

Crescendos:
There are two 60 step crescendos operated from a single shoe.  

Crescendo-1 and Crescendo-2 can be selected using a reversible piston.  
Each crescendo is programmable from either the Control Panel 
(CS2403K) or programming switches on the LS2400K.  A shoe 
equipped with a 5K or 10K ohm potentiometer can be directly connect-
ed to the LS2400K or roller contacts can be wired to an CS2402K input 
board and then connected to the LS2400K via a ribbon cable.  There 
are lamp and LED outputs available for a lit reversible piston and there 
are 8 LED drivers available for an 8-stage LED bar graph.  See page 24 
to 25 in the Console Wiring Section for wiring instructions.  See page 
33 in the Console Programming Section for programming instructions.

Expression:
Four shoes equipped with 5K or 10K ohm potentiometers, or with 

resistors soldered across roller shoe contacts, can be directly connected 
to the LS2400K.  CS2405K driver boards located in the chamber can 
drive up to 16 stages of expression.  Consult Syndyne for applications 
in which more than 16 stages of expression are desired.  A lit reversible 
piston (lamp or LED) is available for an “All Swells to Swell.” The 
“All Swells to Swell” couples the last 3 expression shoes to the first 
shoe.  See page 24 in the Console Wiring Section for wiring instruc-
tions.

LS2400K System Components:

System Overview
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Transposer:
A 12 step transposer (-6/+5) can be controlled from either the 

Control Panel (CS2403K) or rotary switch (LS2412TC).  The trans-
poser pitch can be preset and then the transposer activated by a 
reversible piston, or it can be active all the time.  A jumper on the 
LS2400K is provided to select between these two modes.  There are 
lamp and LED outputs available for a lit reversible piston.  It is also 
possible to set the transposer onto General Pistons.  To enable this 
feature set the DIP switch labeled TRANSP ON GENS to ON.  See 
page 26 in the Console Wiring Section for wiring instructions.  

Sforzandos:
Two settable Sforzandos are controlled individually by reversible 

pistons.  There is a configuration DIP switch that, when turned on, will 
cause the two Sforzandos to step (cancels previous Sforzando).  There 
are lamp and LED outputs available for lit reversible pistons.  See page 
23 in the Console Wiring Section for wiring instructions.  See page 34 
in the Console Programming Section for programming instructions.

Ventils:
Two settable Ventils are controlled individually by reversible pistons.  

The Ventils allow the captured stops to play only when the Ventil is on.  
Using the CS2403K there is a utility to have the Ventils cancel the cap-
tured stops when the Ventil is on.  There are lamp and LED outputs 
available for lit reversible pistons.  See page 23 in the Console Wiring 
Section for wiring instructions.  See page 34 in the Console 
Programming Section for programming instructions.

 
Utility Reversibles:

Two additional reversible piston inputs are available to control utility 
equipment.  They operate on a negative feed only.  Their corresponding 
outputs are available on all CS2405K shade driver boards.  See page 23 
in the Console Wiring Section for wiring instructions.

Autopedal:
The Autopedal (Pedal to Great melody coupler) can be activated by a 

reversible piston or programmed as a coupler.  There are lamp and LED 
drivers available for a lit reversible piston.  A DIP switch on the LS2400K 
“AUTOPEDAL-LOW” configures the Autopedal to play only in the lowest 
octave of the Pedal.  The melody note will sustain until a new key is pressed 
or all keys are released and notes that drop below low C, as when transpos-
ing, will wrap up one octave. See page 28 in the Console Programming 
Section for programming instructions.

Recording & Playback:
There are two MIDI jacks, MIDI-IN and MIDI-OUT, available for 

the purpose of recording and playback by connecting a MIDI filer or 
sequencer to the organ.  Note that the organ is fully playable during 
playback.  All organ functions are automatically transmitted as they 
occur on the following MIDI Channels.

•	 Pedal Keys and Stops on MIDI Channel-2
•	 Great Keys, Stops and Expression-2 
	 (7MSBs) on MIDI Channel-3
•	 Swell Keys, Stops and Expression-1 
	 (7MSBs) on MIDI Channel-4
•	 Division 4 Keys, Stops and Expression-3 
	 (7MSBs) on MIDI Channel-5
•	 Division 5 Keys, Stops and Expression-4
	 (7MSBs) on MIDI Channel-6
•	 Division 6, Stops (7MSBs) on MIDI Channel-7
•	 Division 7, Stops (7MSBs) on MIDI Channel-8
•	 Division 8, Stops (7MSBs) on MIDI Channel-8
•	 Tremolos Accessory Stops and Utility Reversibles on 
	 MIDI Channel-9
•	 Expression least significant bits (LSBs) on MIDI Channel-7

MIDI Sound Modules:
The MIDI STOPS jack is available to connect MIDI Sound mod-

ules.  As many as 16 MIDI Stops, one per MIDI Channel, can be pro-
grammed from any of the stop inputs.  MIDI Stops can be simply 
added, removed or changed by programming through the CS2403K 
control panel or from DIP switches located on the LS2400K Circuit 
board.  See page 31 in the Console Programming Section or CS2403K 
manual for programming instructions.  A shoe or knob equipped with a 
5 or 10K ohm potentiometer can be directly connected to the LS2400K 
to control MIDI volume and pitch.  DIP switches on the LS2400K 
MIDI-VOLUME ON, MIDI-PITCH ON, MIDI-PATCH ON are pro-
vided to enable/disable these features.  Momentary MIDI Sustain and 
MIDI Panic inputs are available and operate on a negative feed polarity.  
When an CS2403K control panel is added to the LS2400K a number of 
additional MIDI features become available.

•	 Octave Transpose
•	 On Velocity per MIDI Stop
•	 Expression Shoes can be individually assigned to each MIDI 	
Stop and have a settable minimum expression level.  
•	 General MIDI-2 Bank Select Sound options
•	 Program Changes are settable on General Pistons
•	 A special Utility that will convert MIDI Expression to MIDI 	
	 Channel Volume; for those sound modules that only respond 	
	 to MIDI Channel Volume.

Serial-In & Serial-Out:
The main console is connected to the organ, or a second console, via 

the Serial-In and Serial-Out connections.  The data cable is a 4-wire 
twisted pair category-5 cable and can extend to lengths of hundreds of 
feet.  Three Serial-Out ports are provided for additional data cables.  
Data from the console is continuously refreshed 140 times/Second.  
Each stream of data is tested for integrity and if data is interrupted for 
more than 0.050 seconds all chamber outputs will turn off to prevent 
ciphering.  See page 19 in the Console Wiring Section for wiring 
instructions.  See figure 2.2 “Data Cable Connections,” on page 19 
in the Console Wiring Section for a connection diagram. 

Remote Start:
A 0.5Amp fused circuit is provided through the Serial-Out port to 

turn on the CS2406K Remote Start/Transition Board.  The Remote 
Start board is ideal for installations where there is a need to turn on a 
second power supply in the chamber and/or a blower from the console, 
see page 38 in the Chamber Wiring Section for wiring instructions.

System Overview
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CS24/49/73/97-7K Pipe Driver 
Boards
Features:
•	 5 year warranty
•	 Firmware is not custom and is easily upgradeable for 	 	
	 future enhancements
•	 No battery back-ups
•	 Installer configurable 
•	 Serial data cable daisy chains between driver boards
•	 Three board sizes: 49 note, 73 note and 97 note
•	 Standard outputs can drive a 20 ohm magnet from a 
15VDC 		  power supply 
•	 Negative or Positive Output Drivers available as standard 
on 	 each board
•	 7 programmable Stop, Trap Line or Expression outputs on 	
	 each board
•	 35 different programmable pitches per stop
•	 12 different programmable mixtures per stop
•	 Resultants
•	 Thunder
•	 Can drive Multiple 12/24 Note Offset Chests
•	 Dichromatic Scale Outputs
•	 Power Indicator
•	 Serial Data Indicator
•	 Built-in Fuse protection for circuitry
•	 12-24VDC operation
•	 Multiple outputs can drive the same magnet
•	 Each Output has fly-back protection

Design Intent:
The CS24/49/73/97-7K driver boards are designed to drive 

pipe valve magnets and are typically mounted in the organ 
chamber.  For magnets requiring more current than the standard 
output is capable of delivering an CS2404K Boost Board is 
available See page 12 in the System Overview Section for more 
information on the CS2404K.  All console controls information 
is sent from the LS2400K into the organ via a 4-wire data cable.  
The data cable is daisy chained from driver board to driver 
board.  Driver boards are programmed with DIP switches to play 
any stop from any division at any of the available pitches. 
Programs can be easily changed added and removed using this 
method, see page 40 to 45 in the Chamber Overview Section for 
programming instructions.  Only one driver board is needed for 
each set of primary magnets.  However, if wiring two boards to 
the same magnets is necessary for added flexibility, the boards 
will not interact or damage each other.

Mechanical:
CS2449-7K

Length 15-1/4"
Width 3-1/2"
Height 1-1/8"

CS2473-7K
Length 19-3/8"
Width 3-1/2"
Height 1-1/8" 

CS2497-7K
Length 23-1/8"
Width 3-1/2"
Height 1-1/8"

Mounting:
	 1/4” high PCB standoffs are provided for screw mounting 
using a #6 screw.

Electrical:
•	 A standard regulated DC power supply between 12-24 	 	
	 volts is required.  
•	 Current draw with all outputs off is approximately 	 	
	 0.100Amps.  
•	 Each output is capable of switching 0.600Amps at a maxi	
	 mum voltage of 28VDC. 
•	 optional "H" outputs are capable of switching 2Amps at a 	
	 maximum voltage of 28VDC.

Connections:
Connectors, Jacks or Terminal Blocks are provided for all 

connections.

Note Outputs:
Each Note output has a built in fly-back diode to suppress 

reverse voltage spikes that are generated when a magnet is de-
energized.  See page 37 in the Chamber Wiring Section for wir-
ing instructions.  See page 42 in the Chamber Programming 
Section for programming instructions.

Stop Line Outputs:
Each Stop output has a built in fly-back diode to suppress 

reverse voltage spikes that are generated when a magnet is de-
energized. See page 37 in the Chamber Wiring Section for wir-
ing instructions.  See page 41 in the Chamber Programming 
Section for programming instructions.

Serial Data Cable Connections:
The data cable is a 4-wire twisted pair category-5 cable and 

can extend to lengths of hundreds of feet.  Data from the console 
is continuously refreshed 140 times/Second.  Each stream of 
data is tested for integrity and if data is interrupted or looses 
integrity for more than 0.05 seconds all chamber outputs will 
turn off to prevent ciphers.  See page  in the Chamber Wiring 
Section for wiring instructions.  All Serial Data Cables greater 
than 2’ in length should be made from a shielded category-5 
cable.  See figure 4.1 “Data Cable Connections,” on page 36 in 
the Chamber Wiring Section for a connection diagram.  No spe-
cial device connection is required at the end of the data cable.

System Overview
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CS2403K System Control Panel
The CS2403K System Control Panel has an extensive list of features, Refer to the separate CS2403K Manual for a full explanation.

CS2402K Keying/Stop Input Board
Features:
•	 5 year warranty 
•	 Input Test Indicator 
•	 Negative/Positive Inputs (installer configured with jumper)
•	 Stackable by using spacers between boards

Design Intent:
The CS2402K input board is typically mounted in the organ 

console and is designed to multiplex manual keys, stop senses, 
General Piston and/or Crescendo Roller contacts into the 
LS2400K.  A 20-pin ribbon cable 4’ in length connects between the 
CS2402K and the LS2400K.

Mechanical:
Length 10-3/8"
Width 3-1/2"
Height 3/4"

Mounting:
1/4" high PCB standoffs are provided for screw mounting using 

#6 screws.

Electrical:
•	 Power for this board is supplied through its ribbon cable 	
	 from the LS2400K mounted in the console.
•	 Input signal polarity is configured by positioning an on-		
	 board shunt (jumper) for the appropriate signal feed.

Connections:
•	 Connectors are provided for all connections.  See page 20 	
	 in the Console Wiring Section for wiring instructions.

LS2401K Pedal Input Board
Features:
•	 5 year warranty 
•	 Input Test Indicator 
•	 Negative/Positive Inputs (installer configured with jumper)
•	 Removable from Pedal key board

Design Intent:
The LS2401K input board is typically mounted in the organ 

console and is designed to multiplex the pedal keys into the 
LS2400K.  A 20-pin ribbon cable 5’ in length connects between the 
LS2401K and the LS2400K.  The pedal key feed can be routed 
through the large D connector to make it easy to disconnect and 
reconnect the pedal key board.

Mechanical:
Length 5"
Width 4"
Height 3/4"

Mounting:
1/4" hing PCB standoffs are provided for screw mounting using 

a #6 screws.

Electrical:
•	 Power for this board is supplied through its ribbon cable 	
	 from the LS2400K mounted in the console.
•	 Input signal polarity is configured by positioning an on-		
	 board shunt (jumper) for the appropriate signal feed.

Connections:
•	 Connectors are provided for all connections. See page 21 in 	
the Console Wiring Section for wiring instructions.
•	 A Pedal Key Feed terminal block is provided for routing the 	
	 key feed through the large D connector.

System Overview
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CS2405K Expression/Stop Driver 
Board
Features:
•	 5 year warranty
•	 Firmware is not custom and is on-sight upgradeable for 		
	 future enhancements
•	 No battery back-ups
•	 Installer configurable 
•	 Serial data cable daisy chains between driver boards 
•	 Built-in Fuse protection for DC circuitry
•	 24 Stops or 16 stage expression plus 4-Tremolo,
	 2-Accessory and 2-Utility Outputs
•	 Power Indicator
•	 Serial Data Indicator
•	 12-24VDC operation
•	 Multiple outputs can drive the same magnet
•	 Each Output has fly-back protection

Design Intent:
The CS2405K driver board is typically mounted in the organ 

chamber and is designed to drive up to 16 stages of expression plus 
provide 8 miscellaneous output circuits or 24 Stops from any one 
division.  The expression action can be inverted with a DIP switch 
if it operates backward.  All console control information is sent 
from the LS2400K into the organ via a 4-wire data cable.  The data 
cable is daisy chained from driver board to driver board.  The 
CS2405K is configured, and easily reconfigured, with DIP switch-
es, See page 46 in the Chamber Programming Section for program-
ming instructions.

Mechanical:
Length 7-1/2"
Width 4-3/8"
Height 1-1/8"

Mounting:
1/4” high PCB standoffs are provided for screw mounting using 

a #6 screws.

Electrical:
•	 A standard regulated DC power supply between 12-24 volts 	
	 is required to power the board.
•	 Current draw with all outputs off is approximately 	 	
	 0.100Amps.
•	 Each output is capable of switching 0.240Amps at a maxi	
	 mum voltage of 28VDC.

 
Connections:

Connectors, Jacks or Terminal Blocks are provided for all con-
nections.  See page 39 in the Chamber Wiring Section for wiring 
instructions.

Outputs:
Each output has a fly-back diode to suppress reverse voltage 

spikes that are generated when an energized magnet is released.  
See page 39 in the Chamber Wiring Section for wiring instructions.

Serial Data Cable Connections:
The data cable is a 4-wire, twisted pair, category-5 cable and can 

extend to lengths of hundreds of feet.  Data from the console is 
continuously refreshed 140 times/Second.  Each stream of data is 
tested for integrity and if data is interrupted or looses integrity for 
more than 0.05 seconds all chamber outputs will turn off to prevent 
ciphering.  See figure 4.1 “Data Cable Connections,” in the 
Chamber Wiring Section for a connection diagram. 

CS2404K Output Boost Board
Features:
•	 5 year warranty 
•	 Each output is fused and will switch 4 amps
•	 12-24VDC operation
•	 Outputs can be in parallel for greater output current
•	 Available for Negative or Positive Inputs/Outputs 
•	 Each Output has fly-back protection

Design Intent:
The CS2404K Output Boost board is designed for situations in 

which there is a need for a higher current drive than standard driver 
outputs can provide.  Each fused output has an indicator LED that 
turns on when the output is active.  

The following configurations are available:
•	 Positive-In - Positive-Out
•	 Positive-In - Negative-Out
•	 Negative-In - Negative-Out
•	 Negative-In - Positive-Out

Mechanical:
Length 10-1/4"
Width 5-1/2"
Height 1-1/4"

Mounting:
•	 1/4” high PCB standoffs are provided for screw mounting 
using a #6 screw.

Electrical: 
•	 A standard regulated DC power supply between 12-24 volts 	
	 is required to power the board.
•	 Each fused output is capable of switching 4Amps and can be 	
paralleled for even greater output.

Connections:
•	 Connectors or terminal blocks are provided for all connec	
	 tions.  See page 37 in the Chamber Wiring Section for 		
	 wiring instructions.

System Overview
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LS2408K Diode Isolator Board
Features:
•	 5 year warranty 
•	 Plugs directly onto driver boards
•	 Each board Diode Isolates 3 ranks of 32 notes
•	 Expandable up to 6 ranks of 64 notes
•	 Available for Negative or Positive outputs

Design Intent:
The LS2408K Diode Isolator board is typically mounted in the 

organ chamber with the CS2473-7KH (high current driver) and the 
CS2404K Output Boost board as a means of driving up to 6 
straight ranks from a single driver board.  The Diode Isolator board 
will plug directly on to the outputs of the driver board and will 
also plug end to end into each other, making them expandable out 
to 6 ranks.  

Mechanical:
Length 5-1/2"
Width 4-1/8"
Height 1"

Mounting:
•	 1/4” high PCB standoffs are provided for screw mounting 	
	 using a #6 screw.
•	 Plugs directly onto a pipe driver board.

Electrical:
•	 Each diode is capable of conducting 1Amp

Connections:
•	 Connectors are provided for all connections.  See page 37 in 
the Chamber Wiring Section for wiring instructions.

LS2407K Expression 
Digital to Analog 
Converter
 Features:
•	 5 year warranty
•	 8-bit digital to analog conversion
•	 Up to 256 steps of resolution
•	 Adapts to the Arndt Swell Engine
•	 12-24VDC operation

Design Intent:
The LS2407K was designed specifically 

to convert 7-bits of expression data from a 
Syndyne driver board into an analog volt-

age suitable for the Arndt Organ Supply 
swell engine.  However the LS2407K is 
flexible enough to potentially operate other 
analog input devices (consult with Syndyne 
Engineering for unique applications).

Mechanical:
Length 4-1/2"
Width 2-1/2"
Height 1-1/4"

Mounting:
1/4” long PCB standoffs are provided for 

screw mounting using a #6 screw.

Electrical: 
•	 A standard regulated DC power sup-
ply between 12-24 volts is required to 
power the board.
•	 Current draw with all outputs off is 
approximately 0.050Amps.

Connections:
Connectors or Terminal Blocks are pro-

vided for all connections.  See page 39 in 
the Chamber Wiring Section for wiring 
instructions.

CS2406K Remoter Start/
Transition Board
Features:
•	 5 year warranty 
•	 Serial data cable daisy chains to each 	
driver board 
•	 Serial Data Indicator
•	 12VDC operation
•	 Two 20Amp N.O. or two 10Amp 	
	 N.C. contacts at up to 		
	 240VAC
•	 3 second delay turn on between 	
	 relays
•	 Easy transition from serial data cable 	
to flat leaded data cables

Design Intent:
The CS2406K remote start board is typi-

cally mounted in the organ chamber and is 
designed to turn on a power contactor for a 
DC power supply and blower motor.  When 

the LS2400K is energized in the console it 
will, through a fused circuit, activate the 
CS2406K.  All organ controls are sent from 
the LS2400K into the organ via a 4-wire 
data cable.  The data cable is daisy chained 
from any driver board to remaining driver 
board.

Mechanical:
Length 4-1/4"
Width 3"
Height 1-1/2"

Mounting: 
1/4” PCB standoffs are provided for 

screw mounting using #6 screws.

Electrical:
•	 Power for this board is supplied through 
the data cable from the LS2400K 		
mounted in the console.

•	 Current draw at 15VDC is approxi-
mately 0.200Amps.
•	 Each relay is capable of switching 
resistive loads up to 20Amps for the 
N.O. contact and up to 10Amps for the 
N.C. contact at up to 240VAC.

Connections:
•	 Connectors, Jacks or Terminal 
Blocks are provided for all connections.   
•	 Each relay has a normally open 
(N.O.) and a normally 			
closed (N.C.) contact with a single com-
mon.  The relay contact connections are 
on top of each relay in the form of three 
1/4" spade style terminals.  See page 39 
in the Chamber Wiring Section for wir-
ing instructions.
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CS1T Tremulant Driver Board
Features:
•	 5 year warranty 
•	 Fused 4Amp output
•	 12VDC operation
•	 Negative or Positive Stop control
•	 Adjustable Rate from 0.4 - 40 cycles/Second
•	 Adjustable Depth from 1 - to 99% 

Design Intent:
The CS1T Tremulant Driver board is designed to drive a pneu-

matic dump valve with adjustable rate and depth controls.
Mechanical:

Length 3"
Width 3-1/2"
Height 2"

Mounting:
1/4” long PCB standoffs are provided for screw mounting using 

a #6 screw.

Electrical: 
•	 A standard regulated DC power supply between 12-16 volts 
is required to power the board.
•	 The output is capable of switching 4Amps.

Connections:
A connector is provided for all connections, including magnet 

feed and return.

LS2412TC Rotary 12 Note Transposer Control

Features:
•	 5 year warranty 
•	 6 steps down 5 steps up
•	 Brass plate with black lettering

Design Intent:
The LS2412TC 12 step transposer is designed to mount through 

most name boards and is supplied with a cable that plugs directly 
into the LS2400K (keying system CPU board).

Mechanical:
Printed Circuit Board
Height 2-3/4"
Width 2-1/2"
Depth 1/2" (behind a ¾" name board)

Mounting Plate
Height 2"
Width 1-3/4"
Depth Knob extends approximately ¾" beyond mounting plate.

Mounting:
There are four mounting holes in both the PCB and mounting 

plate for attachment with screws.

Electrical: 
Power for this board is supplied through its cable from the 

LS2400K.

Connections:
•	 Connectors are provided for all connections.  See page 26 in 
the Console Wiring Section for wiring instructions.

CS2410K Serial Repeater
Features:
•	 Expand Serial Data cable range or add a third plug-in for 	
	 movable consoles
•	 Two Serial Data Output drivers
•	 Three Serial Data Inputs
•	 Powered by 2.1mm 9-24VDC 200mA wall pack power or 	
	 sourced from the LS2400K Remote Start circuit
•	 5 year warranty 

Design Intent:
The CS2410K Serial-Repeater is designed to provide a conve-

nient way of creating three Serial Data plug-in locations for a mov-
able console.  Should the need arise it could also be used to extend 
a data cables length.  Two Serial Output Connectors are available 
for convenient signal distribution to two different chambers.  For a 
diagram of the CS2410K see figure 4.4 “CS2410K Serial 
Repeater” on page 35 in the Chamber Programming

Mechanical:
Length 4-1/2"
Width 4-7/8"
Height 2"

Mounting:
1/4” high PCB standoffs are provided for screw mounting using 

#6 screws.

Electrical: 
Power can be sourced through the serial data cable from the 

Remote Start circuit of the LS2400K board.  A 2.1mm power jack 
is also available for a wall jack power supply (200mA 9-12VDC).

Connections:
DB-9 connectors are provided for all Serial Data cable connec-

tions.

System Overview
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LS24ECD Electronic Crescendo 
Display

Features:
•	 5 year warranty 
•	 8 segment red LED bar graph display
•	 Adjustable Display height
•	 Brushed brass plate with black lettering

Design Intent:
The LS24ECD is designed to mount through most name boards 

and is supplied with a cable that will plug directly into the 
LS2400K (keying system CPU board).

Mechanical:
Hole Cut-Out 

Height 2"
Width 1-3/8"

Printed Circuit Board
Height 2-1/2"
Width 1-1/2"
Display Height 9/16" - 7/8" (adjustable for different name 
board thicknesses)

Mounting Plate
Height 2"
Width 1-3/4"

Mounting:
There are four mounting holes in both the PCB and mounting 

plate for attachment with screws.

Electrical: 
Power for this board is supplied through its cable from the 

LS2400K.

Connections:
A 6' cable with connectors are provided for all connections.   

CS2425-7K AC Chime Driver Board
Features:
•	 5 year warranty
•	 Firmware is not custom and is upgradeable for future 	 	
	 enhancements
•	 No battery back-ups
•	 Installer configurable 
•	 Serial data cable daisy chains to each driver board 
•	 Built-in Fuse protection for DC circuitry
•	 25 fused AC note outputs will switch 1-5 amps each
•	 7 programmable Stop, Trap Line or Expression outputs - DC
•	 Power Indicator
•	 Serial Data Indicator
•	 Up to 36VAC operation of outputs
•	 12-24VDC operation

Design Intent:
The CS2425-7K driver board is designed to drive AC chime 

magnets and is typically mounted in the organ chamber.  All organ 
controls are sent from the LS2400K into the organ via a 4-wire 
data cable.  The data cable is daisy chained from driver board to 
driver board.  The CS2425-7K driver boards can be programmed 
with DIP switches to play chimes from any division.  See page 39 
in the Chamber Wiring Section for wiring instructions.

Mechanical:
Length 14-1/4"
Width 4-1/4"
Height 1-1/4"

Mounting:
1/4” high PCB standoffs are provided for screw mounting using 

#6 screws.

Electrical:
•	 A standard regulated DC power supply between 12-24 volts 	
	 is required to power the board.
•	 Current draw with all outputs off is approximately 	 	
	 0.100Amps.
•	 The fused AC outputs are capable of switching 1.5 Amps at 	
	 up to 36VAC. 
•	 Each DC Stop output is capable of switching 0.600Amps at 	
	 a maximum voltage of 28VDC.

 
Connections:

Connectors, Jacks or Terminal Blocks are provided for all con-
nections.  

Chime Outputs:
Chime outputs are fused in 6 groups of 4 and 1 group of 5.  

There is a separate terminal block for the AC common connection.  
See page 39 in the Chamber Wiring Section for wiring instructions.  
See page 43 in the Chamber Programming Section for program-
ming instructions.

Stop Outputs:
Each Stop output has a fly-back diode to suppress reverse volt-

age spikes that are generated when an energized magnet is 
released.   See page 39 in the Chamber Wiring Section for wiring 
instructions.  See page 41 in the Chamber Programming Section 
for programming instructions.

Serial Data Cable Connections:
The data cable is a 4-wire twisted pair category-5 cable and can 

extend to lengths of hundreds of feet.  Data from the console is 
continuously refreshed 140 times/Second.  Each stream of data is 
tested for integrity and if data is interrupted or looses integrity for 
more than 0.05 seconds all chamber outputs will turn off to prevent 
ciphering.  See figure 4.1 “Data Cable Connections,” in the 
Chamber Wiring Section for a connection diagram. 
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Ribbon Cable
Features:
•	 5 year warranty
•	 Convenient means of connecting between circuit boards

Design Intent:
The ribbon cable is intended to provide a quick convenient 

means of making a large number of connections between circuit 
boards.

Mechanical:
Cable Dimensions

Length 4', 5' or custom
Width 1"
28 AWG - Flat Ribbon

Connections
A polarized 20 pin Insulation Displacement Connector is placed 

at both ends of the ribbon cable.

Mounting
The cable can be bundled and tied back as desired.

CS24POT Shoe Mountable Slide 
Potentiometer
Features:
•	 2 1/4" of travel
•	 Adjustable shoe bracket
•	 Adjustable linkage rod from 12"-21"
•	 Plugs right into Expression or Crescendo inputs on 	 	
	 the LS2400K CPU board
•	 5 year warranty 

Design Intent:
The CS24POT is intended to provide a simple yet reliable 

means of adding a potentiometer to an existing roller type shoe.  
For a diagram and wiring instructions see page 24 in the Console 
Wiring Section

Mechanical:
Shoe Bracket

Height 1”
Width 1”
Length 2”
Linkage rod position is adjustable by ± 1/2"

Potentiometer Bracket
Height 1"
Width 1 1/2"
Length 4 3/4"

Linkage Rod
Length is adjustable from 12-21" 

Potentiometer
Travel 2 1/4"
Resistance 5000 Ohms

Mounting:
There are four mounting holes in both the shoe bracket and the 

potentiometer bracket for attachment with #6 screws.  The shoe 
bracket mounts to the underside of the shoe and the potentiometer 
bracket mounts to the floor of the console.

Electrical: 
Power for this board is supplied through the cable and from the 

LS2400K.

Connections:
An 8' cable with connector are provided.

CS24MP 3-Jack MIDI Plate
Features:
•	 5 year warranty
•	 MIDI-IN, MIDI-OUT & MIDI-STOPS jacks on a single 	
	 mounting plate
•	 Brushed brass plate with black lettering

Design Intent:
The CS24MP is designed to mount through most consoles and 

includes three cables that will plug directly into the LS2400K 
(keying system CPU board) MIDI Jacks.

Mechanical:
Hole Cut-Out 

3 - 1" diameter holes on 1-1/4" centers"

Mounting Plate
Height 2"
Width 4-3/8"
Depth 1"

Mounting:
There are six mounting holes in the mounting plate for attach-

ment with small brass screws.

Connections:
Three 6' MIDI cables are provided for all connections.

System Overview
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Data Cable
Features:
•	 5 year warranty
•	 Convenient means of connecting the Serial Data Cable 		
	 between circuit boards

Design Intent:
The Data Cable is intended to provide a quick convenient means 

of connecting console equipment to chamber equipment.

Mechanical:
Cable Dimensions:

Length 10' or custom
Width 1/4"
26 AWG, 6-wire, Flat cable

Connections:
An RJ11 (phone jack) connector is placed at the chamber end, 

and a DB9 serial connector is placed at the chamber end. 

Mounting:
The cable can be bundled and tied back as desired.

Flat Lead Cable
Features:
•	 5 year warranty
•	 Convenient means of connecting the Serial Data Cable 		
	 between circuit boards

Design Intent:
The flat lead is intended to provide a quick convenient means of 

daisy chaining the Serial Data Cable from one driver board to the 
next.  Standard telephone cords should not be used in place of syn-
dyne flat leads as they may cause data polarity problems.
Mechanical:

Cable Dimensions:
Length 1' or custom (maximum length is 2')
Width 1/4"
26 AWG, 6-wire, Flat cable

Connections:
An RJ11 (phone jack) connector is placed at both ends of the 

cable.

Mounting:
The cable can be bundled and tied back as desired.
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Console Wiring

Board Layout Suggestions
Syndyne system boards can be mounted in many different locations, with different spacings and layouts.  Syndyne offers wiring solu-

tions that prewire boards to customer specifications.  The majority of these installations follow similar specifications.  The syndyne wir-
ing team studied these similarities to offer suggestions on board layout.  Syndyne suggests that all boards be spaced at least 1/2” between 
edges without connectors and at least 2” between edges with connectors.  This will leave sufficient room for wiring to be placed between 
boards.  It also provides enough room in the event that additional wires must be added after original wiring has been completed.  
Providing enough room prevents mistakes such as routing wires underneath boards.  

Fusing:
The use of fuses to protect all electrical circuits from accidental shorting and compliance with local codes and NEC (National Electric 

Code) guide lines is highly recommended.

Power:
•	 Only clean regulated 12-24VDC power supplies should be used.  
•	 It is acceptable to use multiple power supplies such as one in the console and another in the chamber.  The negative sides of each 	 	
	 power supply must be connected together.  There is a common negative that runs through the serial data cable and is usually suitable for 	
	 this purpose.  A separate negative wire is required when large currents are passing between the power supplies.  It is not recommended to 	
	 have more than one power supply's negative terminal tied to earth ground.  If it is permissible with local codes we recommend not 		
	 connecting any negative terminals to earth ground; this is to minimize the risk of damage due to a direct lightning strike.
•	 Daisy chaining of power connections is not recommended.  Each board's power and chest returns should be routed individually to a 	 	
	 common buss.
•	 Due to risk of accidental shorting wires should not be routed beneath boards.   

Overview
This section explains the wiring done within the console.  The picture below depicts the portions of the LS2400K that will be refer-

enced throughout the console wiring section.  Syndyne strongly recommends reading Section 1: “System Overview,” completely and the 
operation of each board be understood before proceeding with this section.  After mounting the boards in suitable locations route power, 
feeds, and returns then wire the inputs and outputs per design requirements.  Compliance with local codes and NEC (National Electric 
Code) guidelines in determining wire sizes is strongly recommended.  Additional consideration maybe necessary to eliminate excessive 
voltage drops in wiring.  See Appendix A “Soldering Tips” for soldering techniques.
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Data Cable:
Data Cable is used to transfer note, stop, expression and other information from the console to the organ chamber.  It can travel 500 

feet or more without loosing integrity.  All Data cables greater than 2' in length should be made from a shielded CAT-5 26 AWG cable. 
See figure 2.2 “Data Cable Connections” for a connection diagram.  If an CS2406K Remote Start Board is being used, the data cable 
must first be plugged into the CS2406K and can then daisy chain through the driver boards.  For more information on the CS2406K see 
page 13 in the System Overview Section
Multiple Consoles

The Serial-In connection on the LS2400K board is available for the operation of two separate consoles on the same organ.  The Serial-
Out from the LS2400K in the first console is connected to the Serial-In of the LS2400K in the second console.  The Serial-Out from the 
second console is then connected to the Chamber.  Organ stops, shade and tremolo controls that are shared between the consoles must be 
connected identically to each LS2400K board.
“T” Connections

Never create a "T" connection when making a data cable.  Instead, use two data cables, see figure 2.3 “T Connection,” or use wall 
jacks at both ends of the chamber data cable so that the console can be plugged into two different locations, see figure 2.4 “Multiple 
Connections.”  It is necessary to have a Remote Start Board (CS2406K) for each data cable plug-in location when using the remote start 
feature with multiple console locations.  For more information on the CS2406K see page 13 in the System Overview Section.  If a third 
wall jack is required an CS2410K repeater board can be used to create the three jacks without creating a T connection, see figure 2.5 
“CS2410K Serial Repeater” and page 14 on the CS2410K in the System Overview Section for further detail.
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Figure 2.3 “T Connection”
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Wiring Keys
Once the CS2402K Boards are mounted, wire the key contacts to the Pins on the CS2402K connectors starting with note one on pin 

one and ending with the 61st note on pin 61, see figure 2.7 “CS2402K Connectors.”  The additional pins are not used when wiring keys.  
When you have completed wiring the keys to the pins, run a ribbon cable from the ribbon connector on the CS2402K to the correspond-
ing ribbon cable connector on the LS2400K.

Wiring Keys and Setting Feed (Common) Polarity
Overview

The CS2402K Input boards allow keying information to be transfered from the keys to the LS2400K board. Figure 2.6 “Wiring Keys” 
shows a basic diagram of how the Keys, CS2402Ks, LS2401K, and LS2400K all come together.  If a removable pedal is desired, the 
LS2401K Pedal Input board is used to wire the Pedal keys.  With the LS2401K board the Key Feed (Common) is passed through the key 
input connector.
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Figure 2.6 “Wiring Keys”

Figure 2.7 “CS2402K Connectors”
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WARNING DO NOT WIRE BOTH POSITIVE AND NEGATIVE 
TO THE KEY FEED CONNECTOR ON THE LS2401K.  
THIS WILL SHORT OUT THE POWER SUPPLY CAUSING DAMAGE!

Wiring Pedal Keys
When wiring the pedal there 

can be two types of installations.  
One using the LS2401K Pedal 
Input Board where the pedal can 
be removable, and another using 
the CS2402K Input Board with 
no option to remove the pedal.  
When wiring the pedal with the 
CS2402K wire the Pedal Key 
contacts to the CS2402K inputs 
starting with Key contact 1 on 
Pin 1, see figure 2.7 “CS2402K 
Connectors.”  Also, wire the key 
feed (common) directly to the 
pedal contacts.

When wiring the pedal with 
the LS2401K for the option to 
remove the pedal board, the key 
feed is wired through the LS2401K board.  This allows the key feed and key contacts to be wired through a removable connector.  See 
figure 2.9 “LS2401K Connectors,” for a pin out diagram of the LS2401K Removable connector.  To ensure a good connection there are 
four pins designated to carry the key feed to the pedal board.  Connect the key feed to the LS2401K board through either terminal of the 
Key Feed Connector and set the Key Feed Polarity Jumper to positive or negative.  Wire the Pedal key contacts to the connector, see fig-
ure 2.9 “CS2410K Connectors.”    Run a ribbon cable from the ribbon connector on the LS2401K to the Pedal ribbon connector on the 
LS2400K.  For more information on the LS2401K see page 11 in the System Overview section.  

Setting Key Feed (Common)
Do not forget to set the feed (common) polarity by setting the jumper, see figure 

2.8 “Setting Key Feed.”
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Positve Key
Feed Setting

Negative Key
Feed Setting

CS2402K 
Feed Jumper

Figure 2.8 “Setting Key Feed”

Figure 2.9 “LS2401K Connectors”
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Tremolo and Accessory stop Inputs
Four tremolo and two accessory stop inputs are provided on the LS2400K board, between the Transposer and Memory Switch Connectors.

Setting Stop Feed (Common)
Do not forget to set the feed (common) polarity by setting the jumper, see figure 

2.13 “Setting Stop Feed.”

Wiring Stops
The LS2400K is limited to 384 stops, 48 stops per division in 8 divisions.  Wire the stop inputs from each division into an CS2402K 

Input Board.   See figure 2.12 “CS2402K Connectors.  Start by wiring stop 1 to pin 1 and end by wiring the last stop used in that division 
to its corresponding input.  If less then 48 stops are needed in any division, the additional pins are unused.  Connect the CS2402K to the 
corresponding stop ribbon cable connector on the LS2400K.

Wiring Stops and Setting Feed (Common) Polarity
Overview

The CS2402K Input boards allow stop information to be transfered from the stops to the LS2400K board see figure 2.11 “Wiring 
Stops” shows a basic diagram of how the Stops, CS2402Ks, and LS2400K all come together.
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Figure 2.13 “Setting Stop Feed”

Figure 2.11 “Wiring Stops”

Figure 2.12 “CS2402K Connectors”
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General Pistons:
An CS2402K Input Board is used to wire the general pistons into the LS2400K.  Wire General Piston 1 to pin 1 on the CS2402K, 

General Piston 2 to pin 2, and continue until all General Pistons are wired (up to 16).  Connect a ribbon cable between the CS2402K 
Input Board and the General Pistons Ribbon Cable Connector on the LS2400K.

Piston Lamps
Syndyne lit pistons come with either a 5 

Volt (white wire) or 14 Volt (red wire) lamp.  

5 Volt Lamp:  Connect one piston lamp ter-
minals to its respective indicator lamp terminal 
on the LS2400K.  Connect the other piston 
lamp terminal to the “LED/LAMP 5VDC 
Return” connector on the LS2400K.

14 Volt Lamp: Connect one piston lamp ter-
minal to its respective indicator lamp terminal 
on the LS2400K.  Connect the other piston 
lamp terminal to the positive terminal on the 
14 VDC console power supply.  

Figure 2.17 “Piston Lamps” shows an 
example of wiring a 5 and 14 volt piston

Wiring Piston Contacts
Syndyne Pistons have two levels of contact.  The first level is activated when the piston is 

lightly pressed, and the second level is activated when the piston is pressed all the way down.  If only one contact is needed, it is recom-
mended that the second contact be used.  Wire the piston contact terminal to the respective terminal on the LS2400K Board.  The avail-
able pistons are shown in figure 2.15 “Piston Contacts.”   Wire the piston feed (common) to the negative side of the power supply.  
Figure 2.16 “Set Piston” shows an example using the Set Piston.  The two “RETURN” terminals on the LS2400K can be used as the pis-
ton feed.

Wiring Pistons
Syndyne Pistons

Syndyne Lit Pistons have five different terminals.  They have two lamp terminals, one 
feed terminal, and two contact terminals.  Unlit syndyne pistons do not include the two 
lamp terminals.  Figure 2.14 “Syndyne Piston” contains a diagram of a syndyne lit piston.
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Expression Shades Using Stop Sense inputs
The stop sense inputs on the LS2400K can be used to wire an Expression Shoe.  Simply wire the Shoe contacts to any unused stop 

sense inputs on the LS2400K.  These Inputs can be distributed among any of the divisions.  The 7 stop line outputs available on each 
pipe driver board can be configured to turn on with these inputs.  For more information on wiring the stop line outputs, see page 37 in 
the Chamber Wiring Section.  When this method is used, the expression displays will not operate and the expression shoes cannot be 
assigned to a MIDI-Stop.  

All Potentiometers must be either a 5k or 10k Ohm.

Rotary and Slider Potentiometers
The center terminal of a typical rotary potentiometer is the wiper “W” contact.  Wire the wiper contact to the “W” terminal of the 

appropriate connector on the LS2400K.  The “P” terminal on the appropriate connector is for 5VDC and the “G” terminal is for Ground.  
Wire the “P” and “G” terminals to the other two terminals of the Potentiometer.  As the shoe is moved down the voltage or resistance 
between “W” and “G” should increase.  If the shoe or device action is backwards, then swap the “P” and “G” wires.  The “S” terminal is 
provided as a shield connection to power supply negative.  It is recommended that shielded cable always be used when wiring to analog 
inputs.  Figure 2.20 “Slide Potentiometer” depicts an example of a slide potentiometer and rotary potentiometer.  The expression inputs 
are designed to be used with the CS2405K or the LS2407K in the Chamber.  For more information on the CS2405K see page 12 in the 
System Overview Section.  For more information on the LS2407K see page 13 in the System Overview Section.

Wiring Potentiometer (Analog) Inputs
Device Connections

There are connectors on the LS2400K board that provide inputs for the crescendo, expression 1-4, midi pitch, and midi volume.  
Figure 2.18 “Analog Inputs” depicts these connectors.
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This method is not recommended if a CS2403K control Panel is being used because the 
Expression Features within the CS2403K will not be functional.

Figure 2.18 “Analog Inputs”

Figure 2.19 “Potentiometer”

Figure 2.20 “Slide Potentiometer”
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Use shielded cable and connect the cable shield to the “S” terminal.  Resistor “RG” is wired between terminal “G” and the shoe roller.  
Resistor “RP” is wired between terminal “P” and the last shoe contact.  When all 16 steps of expression are used, do not include resistor 
“RP”.  Wire directly from the 16th shoe contact to terminal “P.”  For applications that require more than 16 stages of expression, either 
use a 5K potentiometer or the stop terminals on the LS2400K.

Wiring A Crescendo / Expression Shoe Roller Without A POT (not recommended)
Resistors can be used with an expression shoe to simulate a potentiometer.  See figure 2.21 “Expression Shoe Resistors” for connec-

tion information.  See Table 2.1 “Resistor Sets” and Table 2.2 “Resistor Values” for resistor set and value information.

P
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EXPRES-1

2 3 4 5 6 7 81
R1 R2 R3 R4 R5 R6 R7

Up to 16 Levels of Expression Available

Shoe Contacts

Shoe Roller

RP

To "P"

To "W"

To "G"

RG

Resistor RG

Resistor RP

Band 1
Band 3

Band 5

Band 2 Band 4

Figure 2.21 “Expression Shoe Resistors”

Figure 2.22 “Resistor”

Table 2.1 “Resistor Sets”

Table 2.2 “Resistor Values”

6 7 8 9 10 11 12 13 14 15 16

Resistor
Position

Stage
Swell

Stage
Swell

Stage
Swell

Stage
Swell

Stage
Swell

Stage
Swell

Stage
Swell

Stage
Swell

Stage
Swell

Stage
Swell

Stage
Swell

RG 348 348 348 348 348 348 348 348 348 348 348

R1 2740 2740 2740 2740 2740 2740 2740 2740 2740 2740 2740

R2 909 909 909 909 909 909 909 909 909 909 909

R3 453 453 453 453 453 453 453 453 453 453 453

R4 274 274 274 274 274 274 274 274 274 274 274

R5 182 182 182 182 182 182 182 182 182 182 182

R6 NONE 130 130 130 130 130 130 130 130 130 130

R7 NONE NONE 97.6 97.6 97.6 97.6 97.6 97.6 97.6 97.6 97.6

R8 NONE NONE NONE 76.8 76.8 76.8 76.8 76.8 76.8 76.8 76.8

R9 NONE NONE NONE NONE 60.4 60.4 60.4 60.4 60.4 60.4 60.4

R10 NONE NONE NONE NONE NONE 49.9 49.9 49.9 49.9 49.9 49.9

R11 NONE NONE NONE NONE NONE NONE 41.2 41.2 41.2 41.2 41.2

R12 NONE NONE NONE NONE NONE NONE NONE 35.7 35.7 35.7 35.7

R13 NONE NONE NONE NONE NONE NONE NONE NONE 30.1 30.1 30.1

R14 NONE NONE NONE NONE NONE NONE NONE NONE NONE 26.1 26.1

R15 NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE 22.6

RP 576 442 340 267 205 158 115 78.7 48.7 22.6 NONE

VALUE
IN OHMS

COLOR
BAND 1

COLOR
BAND 2

COLOR 
BAND 3

COLOR 
BAND 4

COLOR 
BAND 5

2740 RED VIOLET YELLOW BROWN BROWN

909 WHITE BLACK WHITE BLACK BROWN

576 GREEN VIOLET BLUE BLACK BROWN

453 YELLOW GREEN ORANGE BLACK BROWN

442 YELLOW YELLOW RED BLACK BROWN

340 ORANGE YELLOW BLACK BLACK BROWN

267 RED BLUE VIOLET BLACK BROWN

274 RED VIOLET YELLOW BLACK BROWN

205 RED BLACK GREEN BLACK BROWN

182 BROWN GREY RED BLACK BROWN

158 BROWN GREEN GREY BLACK BROWN

130 BROWN ORANGE BLACK BLACK BROWN

115 BROWN BROWN GREEN BLACK BROWN

97.6 WHITE VIOLET BLUE GOLD BROWN

78.7 VIOLET GREY VIOLET GOLD BROWN

76.8 VIOLET BLUE GREY GOLD BROWN

60.4 BLUE BLACK YELLOW GOLD BROWN

49.9 YELLOW WHITE WHITE GOLD BROWN

48.7 YELLOW GREY VIOLET GOLD BROWN

41.2 YELLOW BROWN RED GOLD BROWN

35.7 ORANGE GREEN VIOLET GOLD BROWN

30.1 ORANGE BLACK BROWN GOLD BROWN

26.1 RED BLUE BROWN GOLD BROWN

22.6 RED RED BLUE GOLD BROWN
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Wiring Transposer Rotory Switch
Connect the LS2412TC to the LS2400K “TRANSPOSE SWITCH” Connector as 

shown in figure 2.24 “Transposer Connector.”  For more information on the 
LS2412TC see page 14, in the System Overview Section.

Use only LEDs without built in resistors.

Lamps
Wire one side of the lamp to the respective indicator lamp output on the LS2400K board.  If the lamp is 5 volts attach the other side to 

one of the terminals on the “POSITIVE LAMP AND LED RETURN” connector.  If the lamp has a different voltage, connect this side to the 
positive terminal on a power supply of the same voltage as the Lamp.  For more information on wiring Piston Lamps see page 23.

LEDs
Wire the Cathode (-) side of the LED to the respective indicator LED 

output on the LS2400K board.  Wire the Anode (+) side of the LED to 
the “LED/LAMP 5VDC RETURN” connector on the LS2400K.  Figure 
2.25 “LED” shows an LEDs connections.

Crescendo LEDs
The “CRESCENDO LEDS” connector provides outputs for an 8 

stage LED bar graph.

Wiring Indicators
The LS2400K Board provides outputs for indicator LED’s and Lamps.  Figure 2.23 “Indicator Connectors” depicts the connectors 

used when wiring Indicators.
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Figure 2.23 “Indicator Connectors”

Figure 2.25 “LED”

Figure 2.24 “Transposer Connector”
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Syndyne Corporation		  Ls2400k keying system

Console Programming
Programming with Binary Numbers

The LS2400K System uses DIP Switches to perform programming with binary numbers.  Binary is the basic language used by com-
puters.  The world we know generally uses the decimal system which uses numbers 0-9 while binary uses only 1 and 0.  In a decimal 
system each place in a number is ten times greater then the place to the right.  In the binary system each place is two times greater then 
the place to the right.  Two hundred thirty one in decimal is a 2 in the hundreds place, 3 in the tens place, and 1 in the single place, or 
231.  In binary, two hundred thirty would be 11100111, or 1 + 2 + 4 + 32 + 64 + 128 = 231.  In order to make conversion from decimal 
to binary numbers two examples are given below.

Example 1:
An easy method of binary programming is the subtraction method.  When programming 218 in binary, turn on the 

largest binary switch that is less then 218.  This means turning on 128.  Next subtract 128 from 218, which leaves 90.  
Next, turn on the largest binary switch that is less then the remainder 90, which is  64.  Subtract  64 from 90, which 
leaves 26.  Continuing the process select the largest binary switch that is less then the remainder 26, which is 16.  
Subtract 16 from 26, which leaves 10.  Turn on the largest binary number that is less then the remainder 10, which is 
8.  Subtract 8 from 10, which leaves 2.  The process is ended by turning on the binary switch which equals the remain-
der, which in this case is turning on switch 2.  Subtract 2 from 2, which leaves no remainder.  In summary, the binary 
switches turned on to equal 218 are: 128 + 64 + 16 + 8 + 2 = 218.  Figure 3.1 “Binary Switches 218” shows a set of 
DIP Switches set to 218.

Example 2:
Here is another example of using the subtraction method.  When programming the number 62, turn on the largest 

binary switch that is less then 62, which is 32.  Subtract 32 from 62, which leaves 30.  Turn on the largest binary 
switch that is less then the remainder 30, which is 16.  Subtract 16 from 30, which leaves 14.  Turn on the largest bina-
ry switch less then the remainder 14, which is 8.  Subtract 8 from 14, which leaves 6.  Turn on the largest binary 
switch less then the remainder 6, which is 4.  Subtract 4 from 6, which leaves 2.  Turn on the binary switch that is 
equal to the remainder, which is 2.  Subtracting 2 from 2 leaves no remainder.  In summary, the binary switches turned 
on to equal 62 are:  32 + 16 + 8 + 4 + 2 = 62.  Figure 3.2 “Binary Switches 62” shows a set of DIP Switches set to 62.
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Configuration Switches:

LS2400K Programming DIP Switches:

Programming Through the CS2403K Control Panel:
Syndyne offers a Control Panel which not only has an expanded set of features, but also simplifies programming the LS2400K.  For 

information on how to program the LS2400K System with the CS2403K Control Panel, please see the CS2403K Installation Instructions 
Manual.  The CS2403K Installation manual can be downloaded at our website, www.syndyne.com.
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•	 SFORZANDO STEP
	 When set ON the two Sforzando pistons will step, permitting 	
	 only one sforzando to be active at any time.

•	 AUTOPEDAL-LOW
	 When set ON the Autopedal coupler will only play in the bot	
	 tom octave.

•	 TRANSP ON GENS
	 When set ON permission is granted to set the Transposer onto 	
	 the General Pistons.
	
•	 OPTION
	 This is reserved for Future Use

•	 MIDI-VOLIME ON
	 When set ON permission is granted to transmit MIDI Volume 	
	 messages with all active MIDI Stops.

•	 MIDI-PITCH 
	 When set ON permission is granted to transmit MIDI Pitch 	
	 messages with all active MIDI Stops.
	
•	 MIDI-PATCH 
	 When set ON permission is granted to transmit MIDI Program 	
Change (Patch Change) messages with all active MIDI Stops.

•	 CRES ROLLER
	 When set ON the Crescendo Roller option is selected instead 	
	 of a potentiometer.

Figure 3.3 “LS2400 DIP Switches”

Console Programming
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Programming Couplers:
Any Stop in the console can be programmed as a Coupler.  Each Coupler's program can be documented using the System 

Configuration and Organ Specification Form in the Forms Section of this manual.
Things to remember:
•	 To enter numbers through the DIP switches set the switches ON that will add up to equal the desired number.  
•	 References to Stop Numbers are referring to the numbered Stop Sense inputs of the CS2402K input boards
•	 The System Coupler List can be found on page 30

•	 For more information on Binary Programming See page 27

Procedure:
1.	 Turn on the organ. 
2.	 On the Program Mode Switches, set PGM COUPLER to ON.  PGM CRES, PGM MIDI STOP and RESET must be OFF (open).
3.	 (optional)  To clear all Coupler memory set the PGM RESET switch to ON and press the PROGRAM SET button.  Set the PGM 	
	 RESET switch to OFF, wait approximately 2 seconds for the Coupler memory to be cleared and then proceed to the next step.
4.	 Set the Stop Number Switches, to the desired stop number.
5.	 Set the Division DIP switches to equal the division number that the Coupler Stop is in (Pedal/Divison-1; Great/Division-2; 		
	 Swell/Division-3).
6.	 Set the Coupler/MIDI Patch Switches to the desired Coupler number.  For a List of Couplers Numbers see the Coupler Programming 	
List on page 30.
7.	 Press the Program Set Button.
8.	 Repeat steps 4-8 until all couplers are programmed.
9.	 On the Program Mode Switches, set the PGM COUPLER switch to OFF; 
	 programming is complete.

To clear/remove a single coupler Re-program the coupler using coupler number zero.
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Figure 3.4 “LS2400 DIP Switches”

Console Programming

"On" Coupler vs "To" Coupler
An "On" coupler differs from a "To" coupler in that the coupled stops 

are affected by their intramanual couplers.  "On" couplers can minimize 
the number of couplers needed for playing floating divisions (divisions 
without a manual).  For example, lets say you have a floating positif that 
you want to play on the great and choir at 16', 8', and 4' pitches.  If you 
used "To" couplers it would take a total of 6 couplers.  With "On" cou-
plers it would take a total of 4 couplers.  See the list of couplers to the 
right for details.

To Coupler Method:
Great to Positif 16'
Great to Positif 8'
Great to Positif 4'
Choir to Positif 16'
Choir to Positif 8'
Choir to Positif 4'

On Coupler Method:
Great On Positif
Choir On Positif
Positif To Positif 16'
Positif To Positif 4'
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Coupler Programming List

0 No Coupler Assigned 43 Division 5 to Swell 8' 86 Division 7 to Division 7 4'

1 Pedal to Pedal 4’ 44 Division 6 to Swell 8' 87 Swell to Division 7 8'

2 Great to Pedal 8’ 45 Division 7 to Swell 8' 88 Choir to Division 7 8'

3 Great to Pedal 4’ 46 Division 8 to Swell 16' 89 Division 5 to Division 7 8'

4 Swell to Pedal 8’ 47 Division 8 to Swell 8' 90 Division 6 to Division 7 8’

5 Swell to Pedal 4’ 48 Division 8 to Swell 4' 91 Division 8 to Division 7 8’

6 Choir to Pedal 8’ 49 Choir to Choir 16' 92 Division 8 to Division 8 16’

7 Choir to Pedal 4’ 50 Choir Unison Off 93 Division 8 Unison Off

8 Division 5 to Pedal 8’ 51 Choir to Choir 4' 94 Division 8 to Division 8 4'

9 Division 5 to Pedal 4’ 52 Great to Choir 8' 95 Swell to Division 8 8'

10 Division 6 to Pedal 8’ 53 Swell to Choir 16' 96 Choir to Division 8 8'

11 Division 6 to Pedal 4’ 54 Swell to Choir 8' 97 Division 5 to Division 8 8'

12 Division 7 to Pedal 8' 55 Swell to Choir 4' 98 Division 6 to Division 8 8'

13 Division 7 to Pedal 4' 56 Division 5 to Choir 16' 99 Division 7 to Division 8 8'

14 Division 8 to Pedal 8' 57 Division 5 to Choir 8' 100 Great to Division 5 8'

15 Division 8 to Pedal 4' 58 Division 5 to Choir 4' 101 Great To Division 6 8'

16 Great to Great 16' 59 Division 6 to Choir 16' 102 Great to Division 7 8'

17 Great Unison Off 60 Division 6 to Choir 8' 103 Great to Division  8 8’

18 Great to Great 4' 61 Division 6 to Choir 4' 104 Choir to Swell 4’

19 Swell to Great 16' 62 Division 7 to Choir 16' 105 Great to Swell 16

20 Swell to Great 8' 63 Division 7 to Choir 8’ 106 Great to Swell 4

21 Swell to Great 4' 64 Division 7 to Choir 4’ 107 Choir to Swell 16

22 Choir to Great 16' 65 Division 8 to Choir 16' 108 No Couplers Assigned Yet 108-127

23 Choir to Great 8' 66 Division 8 to Choir 8' 127 No Couplers Assigned Yet 108-127

24 Choir to Great 4’ 67 Division 8 to Choir 4' 128 Swap Great & Choir Key Inputs

25 Division 5 to Great 16' 68 Division 5 to Division 5 16' 129 Turn Pedal Stops 25-32 Off

26 Division 5 to Great 8' 69 Division 5 Unison Off 130 Turn Great Stops 25-35 Off

27 Division 5 to Great 4' 70 Division 5 to Division 5 4' 131 Turn Swell Stops 25-32 Off

28 Division 6 to Great 16' 71 Swell to Division 5 8' 132 Turn Choir Stops 25-32 Off

29 Division 6 to Great 8' 72 Choir to Division 5 8' 133 Expression 3 to Express. 2

30 Division 6 to Great 4' 73 Division 6 to Division 5 8' 134 Expression 4 to Experss. 3

31 Division 7 to Great 16' 74 Division 7 to Division 5 8' 135 Melody Swell to Great

32 Division 7 to Great 8' 75 Division 8 to Division 5 8' 136 Melody Choir to Great

33 Division 7 to Great 4' 76 Division 6 to Division 6 16' 137 Division 1 Sustain

34 Division 8 to Great 16' 77 Division 6 Unison Off 138 Division 2 Sustain

35 Division 8 to Great 8' 78 Division 6 to Division 6 4' 139 Division 3 Sustain

36 Division 8 to Great 4' 79 Swell to Division 6 8' 140 Division 4 Sustain

37 Pedal to Great 8' 80 Choir to Division 6 8' 141 Division 5 Sustain

38 Swell to Swell 16' 81 Division 5 to Division 6 8' 142 Division 6 Sustain

39 Swell Unison Off 82 Division 7 to Division 6 8' 143 Division 7 Sustain

40 Swell to Swell 4' 83 Division 8 to Division 6 8' 144 Division 8 Sustain

41 Great to Swell 8' 84 Division 7 to Division 7 16' 145 Melody Swell to Great on Division 7

42 Choir to Swell 8' 85 Division 7 Unison Off 146 Autopedal (Pedal to Great Melody)

Console Programming

Table 3.1 “Coupler List”
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Programming MIDI Stops:
	 Any Stop in the console can become a MIDI Stop but there can only be one MIDI Stop assigned to each MIDI Channel; limiting the 
maximum number of MIDI Stops to 16.  Each MIDI Stop's program can be documented using the System Configuration and Organ 
Specification Form in the Forms Section of this Manual.  

Things to remember:
•	 To enter numbers through the DIP switches set the switches ON that will add up to equal the desired number.  
•	 References to Stop Numbers are referring to the numbered Stop Sense inputs of the CS2402K input boards.

•	 For more information on Binary Programming see page 27

Procedure:
1.	 Turn on the organ. 
2.	 On the Program Mode Switches, set the PGM MIDI STOP switch to ON.  PGM CRES, PGM COUPLER and RESET must be OFF (open).  
3.	 (optional) To clear all MIDI Stop memory set the PGM RESET switch to ON and press the PROGRAM SET button.  Set the 			 
	 PGM RESET switch to OFF, wait approximately 2 seconds for the MIDI Stop memory to be cleared and then proceed to the next step.
4.	 Set the Stop Number Switches to the desired stop number.
5.	 Set the DIVISION DIP switches to equal the division number that the MIDI 
	 Stop is in (Pedal/Divison-1; Great/Division-2; Swell/Division-3).
6.	 Set the MIDI CHANNEL DIP switches to equal desired MIDI channel.  Note that the MIDI CHANNEL DIP switches number from 0-15 which cor	
	 responds to MIDI Channels 1-16.
7.	 Set the MIDI PATCH DIP switches to desired MIDI Patch number.
8.	 Press the PROGRAM SET button.
9.	 Repeat steps 4-9 until all MIDI Stops are programmed.
10.	 On the Program Mode Switches set the PGM MIDI STOP switch to OFF; programming is complete.
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Figure 3.5 “LS2400 DIP Switches”

Console Programming
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# Sound Name
0 Acoustic grand piano
1 Bright acoustic piano
2 Electric grand piano
3 Honky-tonk piano
4 Electric piano 1
5 Electric piano 2
6 Harpsichord
7 Clavichord
8 Celesta
9 Glockenspiel
10 Music box
11 Vibraphone
12 Marimba
13 Xylophone
14 Tubular bells
15 Dulcimer
16 Drawbar organ
17 Percussive organ
18 Rock organ
19 Church organ
20 Reed organ
21 Accordion
22 Harmonica
23 Tango accordion
24 Acoustic guitar (nylon)
25 Acoustic guitar (steel)
26 Electric guitar (jazz)
27 Electric guitar (clean)
28 Electric guitar (muted)
29 Overdriven guitar
30 Distortion guitar
31 Guitar harmonics
32 Acoustic bass
33 Electric bass (finger)
34 Electric bass (pick)
35 Fretless bass
36 Slap bass 1
37 Slap bass 2
38 Synth bass 1
39 Synth bass 2
40 Violin
41 Viola
42 Cello

# Sound Name
43 Contrabass
44 Tremolo strings
45 Pizzicato strings
46 Orchestral harp
47 Timpani
48 String ensemble 1
49 String ensemble 2
50 Synth strings 1
51 Synth strings 2
52 Choir aahs
53 Voice oohs
54 Synth voice
55 Orchestra hit
56 Trumpet
57 Trombone
58 Tuba
59 Muted trumpet
60 French horn
61 Brass section
62 Synth brass 1
63 Synth brass 2
64 Soprano sax
65 Alto sax
66 Tenor sax
67 Baritone sax
68 Oboe
69 English horn
70 Bassoon
71 Clarinet
72 Piccolo
73 Flute
74 Recorder
75 Pan flute
76 Blown bottle
77 Shakuhachi
78 Whistle
79 Ocarina
80 Lead 1 (square)
81 Lead 2 (sawtooth)
82 Lead 3 (calliope)
83 Lead 4 (chiff)
84 Lead 5 (charang)
85 Lead 6 (voice)

# Sound Name
86 Lead 7 (fifths)
87 Lead 8 (bass and lead)
88 Pad 1 (new age)
89 Pad 2 (warm)
90 Pad 3 (polysynth)
91 Pad 4 (choir)
92 Pad 5 (bowed)
93 Pad 6 (metallic)
94 Pad 7 (halo)
95 Pad 8 (sweep)
96 FX 1 (rain)
97 FX 2 (soundtrack)
98 FX 3 (crystal)
99 FX 4 (atmosphere)
100 FX 5 (brightness)
101 FX 6 (goblins)
102 FX 7 (echoes)
103 FX 8 (sci-fi)
104 Sitar
105 Banjo
106 Shamisen
107 Koto
108 Kalimba
109 Bagpipe
110 Fiddle
111 Shanai
112 Tinkle bell
113 Agogo
114 Steel drums
115 Woodblock
116 Taiko drum
117 Melodic tom
118 Synth drum
119 Reverse cymbal
120 Guitar fret noise
121 Breath noise
122 Seashore
123 Bird tweet
124 Telephone ring
125 Helicopter
126 Applause
127 Gunshot

List of General MIDI Sounds:

Table 3.1 “General MIDI Sound List”
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Programming Crescendo
In order to test the Crescendo during programming it is necessary that  all stops, 
couplers and keying be fully operational.  Therefore it is recommended that this 
procedure be postponed until the previous Console Programming and Chamber 
Programming is accomplished.

Crescendo-1 is by default the active crescendo at power-up.  If Crescendo-2 is not used then there is no requirement for a reversible 
piston to activate the crescendos.  Each Crescendo is programmed individually.  Crescendo-1 is active at power-up and can be pro-
grammed by follow the programming procedure to select Crescendo-2 a reversible piston must be connected to the CRESCENDO piston 
input, see page 23 in the Console Wiring Section.  When the LS2400K has been placed into the Crescendo Program mode the 6 LEDs 
will count each of the 60 steps using a binary equivalent number.  Each LED is labeled with its binary equivalent as follows 32, 16, 8, 4, 
2, 1.  Simply add the illuminated numbers up to determine which step the crescendo is currently on.  Each Crescendo's program can be 
documented using the System Configuration and Organ Specification Form in the Forms Section of this Manual.

Things to remember:
•	 To enter numbers through the DIP switches set the switches ON that will add up to equal the desired number.  

•	 For more information on Binary Programming see page 27

Procedure:
1.	 Turn on the organ.
2.	 Select the Crescendo to be programmed using the reversible piston.  If only Crescendo-1 is being used this step is not necessary.
3.	 On the Program Mode Switches set the PGM CRES switch to ON.  PGM MIDI STOP,PGM COUPLER and RESET must be OFF 	
	 (open).  
4.	 (optional) To clear the Crescendo memory set the PGM RESET switch to ON and press the PROGRAM SET button.  Set the 		
	 PGM RESET switch to OFF, wait approximately 12 seconds for the crescendo memory to be erased and then proceed to the next 	
	 step.
5.	 Move the crescendo shoe so that the step to be programmed is solidly lit.  The Crescendo LEDs on the LS2400K board will light up 	
	 to equal the activated crescendo step in binary.
6.	 Turn on the desired stops for current step.
7.	 Press the PROGRAM SET button.
8.	 Repeat steps 5-7 until all of the crescendo steps are programmed.
9.	 If there are more then one crescendi to be programmed go back to step 2, select the next crescendo, and repeat steps 3-7.
10.	 On the Program Mode Switches, set the PGM CRES switch to OFF.  The programming is complete.
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Figure 3.6 “LS2400 DIP Switches”
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Setting Sforzando 1 & 2
Turn on all Stops that are to be set on the Sforzando Piston.  Press and hold the Set Piston then press the Sforzando Piston then release 

both pistons; Set complete.

Setting Ventils 1 & 2
Turn on all Stops that are to be set on the Ventil Piston.  Press and hold the Set Piston then press the Ventil Piston then release both 

pistons; Set complete.

Transpose on General Pistons.
•	 Select desired memory level.
•	 Set the Transposer to the desired position.
•	 Activate the Transposer (If on a Reversible Piston).
•	 Press and hold the Set Piston
•	 Press the applicable General Piston 
•	 Release both pistons
•	 Set complete.
•	 Repeat as appropriate for each General Piston and Memory Levels.

Console Programming
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Syndyne Corporation		  Ls2400k keying system

Chamber Wiring

Overview
This section explains the wiring done within the chamber.  We strongly recommend reading the System Overview Section in this man-

ual completely and the operation of each board be understood before proceeding with this section.  After mounting the boards in suitable 
locations, route power, feeds, and returns then wire the inputs and outputs per design requirements.  Compliance with local codes and 
NEC (National Electric Code) guidelines in determining wire sizes is strongly recommended.  Additional consideration maybe necessary 
to eliminate excessive voltage drops in wiring.  See Appendix A “Soldering Tips” for soldering techniques.

Power:
•	 Only clean regulated 12-24VDC power supplies should be used.  
•	 It is acceptable to use multiple power supplies such as one in the console and another in the chamber.  The negative sides of each 	
	 power supply must be connected together  Note there is a common negative that runs through the serial data cable and is usually 	
	 suitable for this purpose.  A separate negative wire is required when large currents are passing between the power supplies.  It is 	
	 not recommended to have more than one power supply's negative terminal tied to earth ground.  If it is permissible with local 		
	 codes we recommend not connecting any negative terminals to earth ground; this is to minimize the risk of damage due to a direct 	
	 lightning strike.
•	 Daisy chaining of power connections is not recommended.  Each board's power and chest returns should be routed individually to 	
	 a common buss.
•	 Due to risk of accidental shorting wires should not be routed beneath boards. 

Fusing:
The use of fuses to protect all electrical circuits from accidental shorting and compliance with the local NEC (National Electric Code) 

guide lines is highly recommended.  

Board Layout Suggestions
Syndyne system boards can be mounted in many different locations, with different spacings and layouts.  Syndyne offers wiring solu-

tions that prewire boards to customer specifications.  The majority of these installations follow similar specifications.  We studied these 
similarities to offer suggestions on board layout.  We suggest that all boards be spaced at least 1/2” between edges without connectors 
and at least 2” between edges with connectors.  This will leave sufficient room for wiring to exist between boards without lack of room.  
It also provides enough room in the event that additional wires must be added after original wiring has been completed.  Providing 
enough room prevents mistakes such as routing wires underneath boards.  

Chamber Wiring
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Data Cable:
Data Cable is used to transfer note, stop, expression and other information from the console to the organ chamber.  It can travel 500 

feet or more without loosing integrity.  All Data cables greater than 2' in length should be made from a shielded CAT-5 26 AWG cable. 
See figure 4.2 “Data Cable Connections” for a connection diagram.  If an CS2406K Remote Start Board is being used, the data cable 
must first be plugged into the CS2406K and can then daisy chain through the driver boards.  For more information on the CS2406K see 
page 13 in the System Overview Section

Multiple Consoles
The Serial-In connection on the LS2400K board is available for the operation of two separate consoles on the same organ.  The Serial-

Out from the LS2400K in the first console is connected to the Serial-In of the LS2400K in the second console.  The Serial-Out from the 
second console is then connected to the Chamber.  Organ stops, shade and tremolo controls that are shared between the consoles must be 
connected identically to each LS2400K board.

“T” Connections
Never create a "T" connection when making a data cable.  Instead, use two data cables, see figure 4.3 “T Connection,” or use wall 

jacks at both ends of the chamber data cable so that the console can be plugged into two different locations, see figure 4.4 “Multiple 
Connections.”  It is necessary to have a Remote Start Board (CS2406K) for each data cable plug-in location when using the remote start 
feature with multiple console locations.  For more information on the CS2406K see page 13 in the System Overview Section.  If a third 
wall jack is required an CS2410K repeater board can be used to create the three jacks without creating a T connection, see figure 4.5 

“CS2410K Serial Repeater” and page 14 on the CS2410K in the System 
Overview Section for further detail.

Yellow-5
(System +)

Green-2 (B)

Red-1 (A)

Black-9
(System 
Ground)

Shield/Bare-6
(System 
Ground)

DB9  To  DB9
Connection

DB9  To  Phone
Connection

Red
Green

N/C
Black

Shield

RJ 11 Telephone Jack
Note: Lock Facing up

12345

6789

Yellow-5
(System +)

Green-2 (B)

Red-1 (A)

Black-9
(System 
Ground)

Shield/Bare-6
(System 
Ground)

Yellow-5
(System +)

Green-2 (B)

Red-1 (A)

Black-9
(System 
Ground)

Shield/Bare-6
(System 
Ground)

DB 9 (Wire End View)

Console Console

Incorrect Connection Correct Connection

Console
Location A

Console
Location B

Data Cable Data Cable

Board

Board Board

Board

Chamber

Wall Jack
Wall Jack

Console 
Location 1

Console 
Location 2

Console 
Location 3

Chamber 
Output 1

Chamber 
Output 2

Figure 4.2 “T Connection”

Figure 4.3 “Multiple Connections”

Figure 4.4 “CS2410K Serial Repeater”
Figure 4.1 “Data Cable Connections”

Chamber Wiring
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LS2404K(P/N)
Output Boost

CS2473-7KH(P/N)
Driver Board

LS2408K 
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LS2408K 
Diode Isolator

LS2408K 
Diode Isolator
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Diode Isolator

CHEST RETURN
INTERRUPT
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Wiring Unit Ranks as a Main Chest
It is possible to use an CS2473-7KH to drive up to 6 unit ranks of 

note magnets when all ranks are only used as straight ranks (no borrow-
ing or unification).  This lowers equipment cost.  The CS2473-7KH driv-
er board is capable of driving 2 Amps per output (instead of our standard 
0.6 Amp outputs) which equates to 6 each 40 ohm magnets on a 15VDC 
supply.  In addition to one CS2473-7KH board you will need 4 of our 
LS2408K diode isolator boards (2 required for each 3 ranks).  The 
LS2408K boards are plugged onto the outputs of the CS2473-7KH 
board.  Controlling an CS2404K Output Boost Board with 6 of the 7 
stop outputs on the CS2473-7HK board provides a way to switch chest 
returns to operate as stop line drivers, see figure 4.6 “Straight Ranks” for 
a diagram.  Each of the CS2404K outputs are capable of switching 
4Amps and can be paralleled together to further increase their current 
switching capacity.  For more information on the CS2404K see page 12 
in the System Overview Section.  For more information on the LS2408K 
see page 13 in the System Overview Section.

Wiring Primaries on a Main Chest
A main chest has multiple ranks of pipes with one primary note mag-

net for each pitch and a stop line driver for each rank.  Syndyne systems 
can drive Main chests that are pitman, slider or other actions.  The 
CS2473-7K has seven programmable outputs, labeled S1 - S7 that can 
be used to operate stop line magnets, see figure 4.5 “Main Chests” for a 
diagram.  See the Chamber Programming section for information on 
programming stop lines.  See also page 12 in the System Overview 
Section for more information on Syndyne driver boards. 

Wiring Ranks And Chests for Specific Uses
Syndyne has developed these boards to support an easy and less expensive installation for many different types of ranks and chests.  

The following information explains wiring to these different types of chests.

Wiring Offset Chests
When wiring an Offset Chest, Syndyne driver boards can be programmed to partition outputs into one and/or two octave sections.  See 

section labeled "Chamber Programming" for Offset Chest Programming Information.  Each section of outputs can be used to drive a dif-
ferent offset chest, using different stops and division of keying.  Wire each offset chest to their respective section of outputs starting with 
the lowest pitch from the chest on the first output in that section and end 
with the highest pitch wired to the last used output in that chests section.  If 
the offset has fewer pipes then outputs in that section, the higher outputs 
from that section are left unconnected.  

Wiring Standard Ranks And Chests
When wiring Ranks and Chests, there are three pipe driver boards offered by Syndyne.  The CS2449K is for ranks of 49 notes or less.  

The CS2473K is for ranks from 50 notes to 73 notes.  The CS2497K is for ranks from 74 notes to 97 notes.  Syndyne also offers an 
CS2425K specifically for driving AC chimes.  See page 39 for more information on wiring chimes.

The wiring technique is the same for each of these boards when wiring standard ranks and chests.  Wire the lowest note to pin 1 on the 
driver board and the second lowest note to pin 2.  Continue wiring in this fashion until all pipes are wired into the driver board.  Seven 
stop line drivers labeled S1-S7 are available on each driver board to turn on various devices such as stop lines.  Borrowing, unifying, and 
coupling are usually accomplished in system programming.  This means that each rank can have its own individual driver board, elimi-
nating the need to wire ranks to multiple driver boards.  For more information on programming see the Chamber Programming Section.

CS2473-7K(P/N)
Driver Board

Rank 1
Rank 2
Rank 3
Rank 4
Rank 5
Rank 6

S1-S7Note Outputs

Stop Line Drivers

Figure 4.5 “Main Chests”

Figure 4.6 “Straight Ranks”

Chamber Wiring
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Example-1 CS2449-7K (49 note driver) 
at Unison pitch.

Output-25 - CCC
Output-1 - CCC#
Output-26 - DDD
Output-2 - EEEb
Output-27 - FFF
Output-3 - FFF#
Output-28 - GGG
Output-4 - AAA
Output-29 - BBBb
Output-5 - BBB
Output-30 - CC  . . . 
 

Example-2 CS2473-7K (73 note driver) 
at Unison pitch.

Output-37 - CCC
Output-1 - CCC#
Output-38 - DDD
Output-2 - EEEb
Output-39 - FFF
Output-3 - FFF#
Output-40 - GGG
Output-4 - AAA
Output-41 - BBBb
Output-5 - BBB
Output-42 - CC  . . . 

Example-3 CS2497-7K (97 note driver) 
at Unison pitch.

Output-49 - CCC
Output-1 - CCC#
Output-50 - DDD
Output-2 - EEEb
Output-51 - FFF
Output-3 - FFF#
Output-52 - GGG
Output-4 - AAA
Output-53 - BBBb
Output-5 - BBB
Output-42 - CC  . . .

Auxillary Function 13 Wiring of 
Dichromatic Rank on an CS2449-7K

LS2449-7K Output Numbers
123456302928272625 1 23 45 67 89 1011 12

LS2449-7K Output Numbers
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C
C

C

C
C

C
#

D
D

D

D
D

D
#

EE
E

FF
F

FF
F#

G
G

G

G
G

G
#

A
A

A

A
A

A
#

B
B

B

Wiring a Dichromatic Chest
Customers requested an easier method for wiring a dichromatic rank.  Now syndyne driver boards support wiring dichromatic in two 

ways.  The driver board can be wired just as with any other rank, with the lowest pitch wired to the first output and the highest pitch 
wired to the highest used output.  The driver board can also be programmed using a special dichromatic method that simplifies wiring.  
See page 46 in the Chamber Programming Section for more information on dichromatic chest programming.

Dichromatic chest programming reassigns the driver board note output order into two sections, even notes and odd notes.  The lower 
half of outputs plays the even numbered notes and the upper half plays the odd numbered notes.  See example and figure 4.7 
“Dichromatic” for a diagram showing individual note assignments.  Note that dichromatic programming does not select the pitch to be 
played.  It only rearranges the outputs to simplify wiring to a dichromatic rank.  Stops will have to be programmed to play their specific 
pitches on this rank.  This dichromatic programming method is global and only needs to be done once per driver board.  Note that old 
versions of driver boards used Auxiliary unit type 13 to turn on dichromatic mode.  This method was abandoned in newer firmware 
because, Auxiliary unit 13 and the correct pitch had to be programmed for every stop on the driver board.

  
•	 CS2449-7K even notes on outputs 1-24 & Odd notes on outputs 25-49
•	 CS2473-7K even notes on outputs 1-36 & Odd notes on outputs 37-73 
•	 CS2497-7K even notes on outputs 1-48 & Odd notes on outputs 49-97

Figure 4.7 “Dichromatic”

Chamber Wiring
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Wiring Remote Start
The CS2406K Remote Start Board has two 20 Amp relays which are energized 3 seconds apart upon powering the console.  Simply 

wire the two relays to the devices you want to start at console power up.  Attach the Remote start to the Data Cable entering the chamber.  
The CS2406K must be connected to the Serial Data line from the console before any other boards are connected to the Serial Data Line.  
It may be necessary to use more than one CS2406K board if there are multiple console plug-ins.  Refer to page 41 for more information 
on working with Serial Data Cables.  For more information on the CS2406K see page 13 in the System Overview Section.

Wiring Chimes
The CS2425-7K has two terminal blocks for connection to both AC and DC power.  Connect DC Power to the connector labeled “12-

28 VDC.”  Connect AC COMMON only to the connector labeled “AC-COMMON 36VAC MAX.”  DO NOT connect both sides of the 
AC transformer to the “AC-COMMON 36VAC MAX,” connector.  Doing so will short the AC transformer causing possible damage to 
either the transformer or other equipment.  After Connecting AC and DC to the CS2425-7K, connect the lowest pitch chime to the first 
output on the CS2425-7K.  Connect the chimes until you reach the highest pitch on the highest ouptut used on the CS2425-7K.  In some 
cases it may be necessary to skip some of the lower outputs when using chimes with less than 25 notes.  For more information on the 
CS2425-7K see page 15 in the System Overview Section.

Wiring Shades
Expression Using The CS2405K Swell Shade Driver

The CS2405K Shade/Stop Driver Board has twenty-four outputs that can be programmed to drive either a 16 Stage Swell Engine, 
4-Tremolos, 2-Accessory Stops and 2-Utility outputs, or 24 Stop lines.  When using the CS2405K wire each shade stage to the shade 
number outputs on the CS2405K.  If an expression shoe is equipped with a Potentiometer and there are less than 16 stages in the swell 
engine then it is necessary to skip some of the Expression outputs in order get the full range out of the expression shoe.  For more infor-
mation on the CS2405K see page 12 in the System Overview Section.

 

Expression Using The LS2407K and Arndt Swell Engine
Wire power to the large terminal block on the LS2407K  Wire the Digital Inputs 2 through 8 to the S1-S7 Outputs on any one of the 

pipe driver boards (Wire S1 to Digital Input 2, Wire S2 to Digital Input 3, ... Wire S7 to Digital Input 8).  Wire the “A” terminal of the 
Arndt control board to the “P” terminal of the LS2407K.  Wire the “B” terminal of the Arndt control board to the “G” terminal of the 
LS2407K.  Wire the “C” terminal of the Arndt control board to the “W” terminal of the LS2407K.  For more on the LS2407K see page 
13 in the System Overview Section.

The LS2407K was designed specifically for the Arndt Swell Engine, but it is flexible enough to potentially operate other analog input 
devices.  Consult with the factory for your unique application.

DO NOT Connect both sides of the AC Power supply to the “AC-COMMON 36VAC 
MAX,” connector.  Doing so will short the AC power supply causing possible  
damage to either the transformer or other equipment.

Chamber Wiring

Handling Borrowing (Top or Bottom Octaves) On Driver Boards
Borrowing top octaves can only be accomplished through wiring.  To wire a borrowed octave, connect the pipe valve magnets you 

wish to borrow to the appropriate outputs on each driver board which require them.
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Programming with Binary Numbers
The LS5600K System uses DIP Switches to perform programming with binary numbers.  Binary is the basic language used by com-

puters.  The world we know generally uses the decimal system which uses numbers 0-9 while binary uses only 1 and 0.  In a decimal 
system each place in a number is ten times greater then the place to the right.  In the binary system each place is two times greater then 
the place to the right.  Two hundred thirty one in decimal is a 2 in the hundreds place, 3 in the tens place, and 1 in the single place, or 
231.  In binary, two hundred thirty would be 11100111, or 1 + 2 + 4 + 32 + 64 + 128 = 231.  In order to make conversion from decimal 
to binary numbers two examples are given below.

Example 1:
An easy method of binary programming is the subtraction method.  When programming 218 in binary, turn on the 

largest binary switch that is less then 218.  This means turning on 128.  Next subtract 128 from 218, which leaves 90.  
Next, turn on the largest binary switch that is less then the remainder 90, which is  64.  Subtract  64 from 90, which 
leaves 26.  Continuing the process, select the largest binary switch that is less then the remainder 26, which is 16.  
Subtract 16 from 26, which leaves 10.  Turn on the largest binary number that is less then the remainder 10, which is 
8.  Subtract 8 from 10, which leaves 2.  The process is ended by turning on the binary switch which equals the remain-
der, which in this case is turning on switch 2.  Subtract 2 from 2, which leaves no remainder.  In summary, the binary 
switches turned on to equal 218 are: 128 + 64 + 16 + 8 + 2 = 218.  Figure 5.1 “Binary Switches 218” shows a set of 
DIP Switches set to 218.

Example 2:
Here is another example of using the subtraction method.  When programming the number 62, turn on the largest 

binary switch that is less then 62, which is 32.  Subtract 32 from 62, which leaves 30.  Turn on the largest binary 
switch that is less then the remainder 30, which is 16.  Subtract 16 from 30, which leaves 14.  Turn on the largest bina-
ry switch less then the remainder 14, which is 8.  Subtract 8 from 14, which leaves 6.  Turn on the largest binary 
switch less then the remainder 6, which is 4.  Subtract 4 from 6, which leaves 2.  Turn on the binary switch that is 
equal to the remainder, which is 2.  Subtracting 2 from 2 leaves no remainder.  In summary, the binary switches turned 
on to equal 62 are:  32 + 16 + 8 + 4 + 2 = 62.  Figure 5.1 “Binary Switches 62” shows a set of DIP Switches set to 62.
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Figure 5.1 “Binary Switches 218 ”

Figure 5.2 “Binary Switches 62”

Chamber Programming
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Programming Stop Outputs On The CS2425/49/73/97-7K Driver 
Boards

Stop Outputs S1-S7 can be programmed to operate in several different modes, see table 5.1 “Stop and Expresion Unit Types” for 
detail.  Each Driver Board's programming can be documented using the Pipe and Rank Information Form in the Forms Section of this 
Manual  

Things to remember: 
•	 To enter numbers through the DIP switches set the switches ON that will add up to equal the desired number.  
•	 References to Stop Numbers are referring to the numbered Stop Sense inputs of the LS2400K.
•	 For more information on Binary Programming See page 40

Procedure:
1.	 Turn on the organ.
2.	 On the Program Mode Dip Switches, see figure 5.3 “Driver-Board-Programming-DIPs,” set the STOPS Switch to ON(closed)  		
The AUX., NOTES and RESET Switches must be OFF (open).
3.	 (optional) To clear all Stop memory set the RESET switch to ON and press the Program Set Button.  Set the PGM RESET switch 	
	 to OFF, wait approximately 5 seconds for the Stop memory to be erased and then proceed to the next step.
4.	 Set the Division Number Dip Switches to equal the division number that the Console Stop is in (Pedal/Divison-1; Great/Division-	
	 2; Swell/Division-3 and Choir/Division-4 …). 
5.	 Set the Stop Number Dip Switches to desired Stop number.
6.	 Set the Unit Number Dip Switches to desired Unit number.  For a list of Stop Unit Numbers see table 5.1 “Stop Unit Type.”
7.	 Press the PROGRAM SET button.
8.	 Repeat steps 4-7 until all applicable Stops are 	 programmed.
9.	 On the Program 		
	 Mode DIP Switches, 	 	
set the STOPS 			 
switch to OFF; 
	 programming is 	 	
	 complete.
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Figure 5.3 “Driver-Board-Programming-DIPs”

Table 5.1 “Stop and Expression Unit Types”* Each Output (S#) Assignable to any/all organ stops.
* One Output (S#) per organ Stop

* Stop Outputs Become a 7 bit binary 
Expression Output

Chamber Programming

Unit # Description
0 Undefined
1 Expression-1
2 Expression-2
3 Expression-3
4 Expression-4

Unit # Description
0 Undefined
1 Stages 1-7 of 16 stage expression shoe (S1-S7)
2 Stages 8-14 of 16 stage expression shoe (S1-S7)
3 Stages 15-16 of 16 stage expression shoe (S1-S2)
4 Stages 1-7 of 8 stage expression shoe (S1-S7)
5 Stages 8 of 8 stage expression shoe (S1)

Unit # Description
0 Erases 
1 Stop Output-1 (S1)
2 Stop Output-2 (S2)
3 Stop Output-3 (S3)
4 Stop Output-4 (S4)
5 Stop Output-5 (S5)
6 Stop Output-6 (S6)
7 Stop Output-7 (S7)
8 Undefined
9 Trap Output-1 (S1)
10 Trap Output-2 (S2)
11 Trap Output-3 (S3)
12 Trap Output-4 (S4)
13 Trap Output-5 (S5)
14 Trap Output-6 (S6)
15 Trap Output-7 (S7)

* Division # equates to Expression #
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Programming Note Outputs On The CS2425/49/73/97-7K Driver Boards
Each Driver Board can be programmed to play any/every stop in the organ console at any of the specified pitches, see Table 5.3 “Notes 

Unit Type” on page 43 for more details.  Each Driver Board's programming can be documented using the Rank and Stop Information 
Form in the Forms Section of this manual.  

Things to remember:
•	 To enter numbers through the DIP switches set the switches ON that will add up to equal the desired number.
•	 References to Stop Numbers are referring to the numbered Stop Sense inputs of the LS2400K.
•	 For more information on Binary Programming See page 40.

Procedure:
1.	 Turn on the organ.
2.	 On the Program Mode Dip Switches set the NOTES switch to ON (closed).  The AUX., STOPS and RESET Switches must be 		
OFF (open).  
3.	 (optional) To clear all Note memory set the RESET switch to ON and press the Program Set Button.  Set the RESET switch to 		
OFF, wait approximately 5 seconds for the Note memory to be erased and then proceed to the next step.
4.	 Set the Division Number Dip Switches to equal the division number that the Stop is in (Pedal/Divison-1; Great/Division-2; 		
	 Swell/Division-3 and Choir/Division-4 …). 
5.	 Set the Stop Number Dip Switches to desired Stop number.
6.	 Set the Unit Number Dip Switches to the desired Unit number.  For a list of Note Unit Numbers see table 5.3 “Note Unit Types” 	
	 on page 43.
7.	 Press the Program Set Button.
8.	 Repeat steps 4-7 until all applicable Stops are programmed.
9.	 Set the NOTES switch to OFF; programming is complete.
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Figure 5.4 “Driver-Board-Programming-DIPs”

Chamber Programming

Handling Borrowing (Top or Bottom Octaves) On Driver Boards
In order to avoid duplicate wiring, there are six special unit types created just for borrowing bottom octaves.  These unit type numbers 

are 1,3,4,37,45, and 54.  See the note unit type table for details on the various options.  

Programming can not be used to borrow top octaves from other ranks.  Situations where top octaves must be borrowed require special 
wiring.  See page 42 in the chamber wiring section for more details.
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Note Unit Type Table

Table 5.3 “Notes Unit Type”

Unit # Description
0 Erase Unit From Stop Number
1 Sub Unison T.C.
2 Unison T.C.
3 Unison
4 Unison- Bottom Octave Only
5 Fifth
6 Fifth-Bottom Octave Only
7 Eighth (Octave)
8 Tenth
9 Twelfth
10 Fifteenth
11 Seventeenth
12 Nineteenth
13 Twenty-first
14 Twenty-second
15 Twenty-fourth
16 Twenty-sixth
17 Twenty-eight
18 Twenty-ninth
19-30 Mixtures (See Below)
31 Eighth-Bottom Octave Only
32 Thirteenth & 1/2

Unit # Description
33 Sixteenth
34 Sixth & 1/2
35 Ninth
36 Third
37 Unison 2nd Octave Only
38-39 Mixture (See Below)
40 Sub 12th
41 Resultant, Unison+5th - Bottom Octave & sub-unison from T.C.
42 Resultant, Fifth - Bottom Octave, Sub-unison from T.C.
43 Resultant, Unison - Bottom Octave, Sub-unison from T.C.
44 Thunder (bottom-5 notes)
45 15th Bottom Octave Only
46-47 Undefined
48 Sub 11th
49-50 Mixtures (See Below)
51 Sub-5th
52-53 Mixtures (See Below)
54 Sub-unison from TC 1 Octave only
55 Eighth from TC
56 Sixth
57-63 Undefined

Chamber Programming

•If stop number is set to 0, driver board will play the unit # without a stop on.

Auxiliary Program Table
Unit # Description
0 Erase Unit From Stop Number
1 Unison 1st Octave Only (12 notes)
2 8th - 2nd Octave Only (12 notes)
3 15th - 3rd Octave Only (12notes)
4 22nd - 4th Octave Only (12 notes)
5 Unison 1st & 2nd Octaves Only (24 notes)
6 15th - 3rd & 4th Octaves Only (24 notes)
7 29th - 5th Octave Only (12notes)
8 36th - 6th Octave Only (12notes)
9 43rd - 7th Octave Only (12notes)
10 50th - 8th Octave Only (13notes)
11 Foldback notes above 97 - 1 octave
12 Foldback notes above 97 - 2 octaves

Unit # Description
13 Undefined
14 Foldback notes above 73 - 1 octave
15 Foldback notes above 61 - 1 octave
16 Foldback notes above 49 - 1 octave
17 Undefined
18 Foldback notes above 85 - 1 octave
19 Foldback notes above 32 - 1 octave
20 Expression 1 (outputs 1-48)
21 Expression 2 (outputs 1-48)
22 Expression 3 (outputs 1-48)
23 Expression 4 (outputs 1-48)
24 Expression 1 Inverted (outputs 1-48)

Unit # Description
25 Expression 2 Inverted (outputs 1-48)
26 Expression 3 Inverted (outputs 1-48)
27 Expression 4 Inverted (outputs 1-48)
28 Mixture 5ths from 1-1/3' Rank
29 Mixture 5ths from 1-1/3' Rank
30 Mixture Unisons from 8' Rank
31 Mixture Unisons from 8' Rank
32-58 Undefined
59 Custom Mixture 1
60 Custom Mixture 2
61 Custom Mixture 3
62 Custom Mixture 4
63 Custom Mixture 5

Table 5.4 “Auxillary Unit Type”
* Assignable to any Stop in any Division
* Last offset Octave of Board is 13 notes.

The note unit type table gives the builder options on how each stop will play on a driver board.  In order to interpret the note unit type 
table it is important to understant that unison pitch (unit # 3) means that the lowest note of the keyboard will play the first output on the 
driver board.  Another example would be a Fifth pitch, (unit # 5), which would allow the bottom note to turn on the fifth output on the 
driver board.
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Mixture Tables
Mixture Unisons Derived from 8’ Rank

Unit # Pitch(s) for Notes 1-12 Pitch(s) for Notes 13-24 Pitch(s) for Notes 25-36 Pitch(s) for Notes 37-48 Pitch(s) for Notes 49-61
19 15th 8th  & 15th 8th Unison & 8th Unison
20 15th & 22nd 15th 8th & 15th 8th Unison & 8th
21 22nd 15th & 22nd 15th 8th & 15th 8th
22 22nd & 29th 22nd 15th & 22nd 15th 8th & 15th

Synthetic Mixture Fifths Derived from 8’ Rank
Unit # Pitch(s) for Notes 1-12 Pitch(s) for Notes 13-24 Pitch(s) for Notes 25-36 Pitch(s) for Notes 37-48 Pitch(s) for Notes 49-61
23 12th & 19th 12th 5th & 12th 5th Sub 5th & 5th
24 19th 12th & 19th 12th 5th & 12th 5th
25 19th & 26th 19th 12th & 19th 12th 5th & 12th
26 26th 19th & 26th 19th 12th & 19th 12th

Mixture Fifths Derived from a 2 2/3' Rank
Unit # Pitch(s) for Notes 1-12 Pitch(s) for Notes 13-24 Pitch(s) for Notes 25-36 Pitch(s) for Notes 37-48 Pitch(s) for Notes 49-61
27 Unison & 8th Unison Unison & sub 8th sub 8th sub 8th & sub 15th
28 8th Unison & 8th Unison Unison & sub 8th sub 8th
29 8th & 15th 8th Unison & 8th Unison Unison & sub 8th
30 15th 8th & 15th 8th Unison & 8th Unison

Synthetic Mixture at Uneven Intervals Derived from a 2 2/3' Rank
Unit # Pitch(s) for Notes 1-14 Pitch(s) for Notes 15-26 Pitch(s) for Notes 27-40 Pitch(s) for Notes 41-50 Pitch(s) for Notes 51-61
38 Unison Unison & 8th 8th Unison Unison & sub 8th

Synthetic Mixture Unisons at Uneven Intervals Derived from a 2' Rank
Unit # Pitch(s) for Notes 1-14 Pitch(s) for Notes 15-26 Pitch(s) for Notes 27-40 Pitch(s) for Notes 41-50 Pitch(s) for Notes 51-6 1
39 Unison & 8th Unison & sub 8th Unison, sub 8th & sub 15th Unison, sub 8th & sub 15th sub 8th & sub 15th

Synthetic Mixture at Uneven Intervals Derived from a 1 1/3' Rank
Unit # Pitch(s) for Notes 1-19 Pitch(s) for Notes 20-36 Pitch(s) for Notes 37-48
50 Unison, 4th, 8th Unison, 4th, sub-5th Unison, sub-5th, Sub-Unison

Synthetic Mixture Fifths at Uneven Intervals Derived from a 2' Rank
Unit # Pitch(s) for Notes 1-19 Pitch(s) for Notes 20-36 Pitch(s) for Notes 37-48 Pitch(s) for Notes 49-61
49 8th & 12th 5th & 8th 5th & Unison Unison & sub 5th

4 Rank Synthetic Mixture at Uneven Intervals Derived from an 8' Rank
Unit # Pitch(s) for Notes 1-24 Pitch(s) for Notes 25-36 Pitch(s) for Notes 37-48 Pitch(s) for Notes 49-61
52 5th, 8th, 12th & 15th Unison, 5th, 8th & 12th Sub 4th, Unison, 5th & 8th Sub Unison, Sub 4th, Unison, & 5th

32' Grand Cornet Derived from a single 16' Rank
Unit # Pitch(s) for Notes 1-24
53 Sub Unison TC, 5th, 10th, 12th, 13-1/2, 16th

Synthetic Mixture Fifths Derived From a 1 1/3' Rank
Aux Unit # Pitch(s) for Notes 1-21 Pitch(s) for Notes 22-42 Pitch(s) for Notes 43-49 Pitch(s) for Notes 50-61
Aux 28 Unison Sub-unison & Unison Sub-unison Sub 15th & Sub-unson
Aux 29 Unison & 8th Unison Sub-unison & Unison Sub-unison

Mixture Unisons Derived from an 8' Rank
Aux Unit # Pitch(s) for Notes 1-21 Pitch(s) for Notes 22-42 Pitch(s) for Notes 43-49 Pitch(s) for Notes 50-61
Aux 30 Unison Sub-unison & Unison Sub-unison Sub 15th & Sub-unson
Aux 31 Unison & 8th Unison Sub-unison & Unison Sub-unison

Table 5.5 “Mixtures”
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Auxiliary Units are special Note Output Units and can be programmed to play any (every) stop in the organ console and in con-
junction with regular Note Units, see table 5.4 “Auxillary Unit Type” for more details.  Each Driver Board's programming can be 
documented using the Rank and Stop Information Form in the Forms Section of this Manual.  

Things to remember:
•	 To enter numbers through the DIP switches set the switches ON that will add up to equal the desired number.  
•	 References to Stop Numbers are referring to the numbered Stop Sense inputs of the LS2400K.
•	 For more information on Binary Programming See page 40.

Procedure:
1.	 Turn on the organ.
2.	 On the Program Mode DIP Switches set the AUX. switch to ON(closed).  The STOPS, NOTES and RESET Switches must be 	
	 OFF (open).
3.	 (optional) To clear all Aux. memory set the RESET switch to ON and press the PROGRAM SET button.  On the Program 	
	 Mode DIP Switches set the RESET switch to OFF, wait approximately 5 seconds for the Aux memory to be erased and then 	
	 proceed to the next step.
4.	 Set the Division Number Dip Switches to equal the division number that the Console Stop is in (Pedal/Divison-1; Great/	
	 Division-2; Swell/Division-3 and 	 Choir/Division-4 …). 
5.	 Set the Stop Number Dip Switches to desired Stop number.
6.	 Set the Unit Number Dip Switches to desired Unit number.  For a list of Auxillary Function Unit Types see table 5.4 		
	 “Auxillary Unit Types.”
7.	 Press the PROGRAM SET button.
8.	 Repeat steps 4-7 until all applicable Stops are programmed.
9.	 On the set the AUX switch to OFF; programming is complete.

Programming Auxiliary Functions On The CS2425/49/73/97-7K 
Driver Boards
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UNIT NUMBER STOP NUMBER DIVISION - +12-28 VDC
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Button

OFF
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Figure 5.5 “Driver-Board-Programming-DIPs”

Chamber Programming
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CS2405K Shade/Stop Driver Board
The CS2405K Shade/Stop Driver Board has twenty-four outputs that can be programmed to drive either 24 Stop lines or a 16 Stage 

Swell Engine, 4-Tremolos, 2-Accessory Stops and 2-Utility outputs.  The 24 Stop outputs have to all be in the same division and have to 
be either Stops 1-24 or Stops 25-48.

Things to remember:
•	 To enter numbers through the DIP switches set the switches ON that will add up to equal the desired number.  
•	 References to Stop Numbers are referring to the numbered Stop Sense inputs of the LS2400K.

Procedure to configure as a Shade Driver Board:
1.	 Turn on the organ.
2.	 Set all switches to the OFF (open) position.  
3.	 Set the SHADE ADDRESS to one of the following combinations
	 a.	 1 for Expression-1
	 b.	 2 for Expression-2
	 c.	 3 for Expression-3
	 d.	 4 for Expression-4
4.	 Configuration is complete.  
  
Note:  If the shade action is backward the 
INVER SHADE ACTION switch can be set 
to ON to invert the shade action.

Procedure to configure as a Stop Driver Board:
1.	 Turn on the organ.
2.	 Set all switches to the OFF (open) position.
3.	 Turn ON the MODE switch - select Stop Driver mode.
4.	 Set the DIVISION ADDRESS to one of the following combinations:
	 a.	 1 for Division-1
	 b.	 2 for Division-2
	 c.	 3 for Division-3
	 d.	 4 for Division-4
	 e.	 5 for Division-5
	 f.	 6 for Division-6
	 g.	 7 for Division-7
	 h.	 8 for Division-8
5.	 To select Stops 25-48 turn the STOPS switch to ON.
6.	 Configuration is complete.

OFF/SHADES - ON/STOPS

INVERT SHADE ACTION

1

2

STOPS:  OFF=1-24  ON=25-48

4

EXPRESSION
NUMBER

1

2

4

DIVISION

NUMBER
8

Figure 5.6 “CS2405K Programming”

Chamber Programming

Dichromatic Chest Programming
In order to simplify the wiring process on a dichromatic chest, you can use a special programming method to rearrange the note out-

puts on a driver board.  See page 38 for information on wiring a dichromatic chest.  

To put a driver board in dichromatic chest mode,
1. Set the Programming Mode to Notes
2. Set the stop number to 0
3. Set the division number to 0
4. Set the unit type to 1
5. Press the enter button
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Syndyne System Forms Overview
The forms included in this section are meant to simplify the installation and programming process.  The forms will also provide a ref-

erence for the installation of this Syndyne System.  If any questions arise at this installation or there are requests for additions to this 
installation these forms will simplify future additions and troubleshooting.  These forms will also simplify any questions or help you may 
need from Syndyne.  Syndyne suggests copies of these forms be left at the installation site and with the parties responsible for the service 
and additions to this installation, as well as the originals being kept for the Builders records.

System Forms
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Installation Site and System Information Form

Company Information
Company Name: 	________________________________________________________
Builder Name:	 ________________________________________________________
Address:	 ________________________________________________________
City/State/Zip:	 ___________________________ 	 _ _______ 	 _________________
Phone:	 ______________ 	 Fax:	 ________________ 	 Email:	 _________________

Customer Information
Company Name: 	________________________________________________________
Builder Name:	 ________________________________________________________
Address:	 ________________________________________________________
City/State/Zip:	 ___________________________ 	 _ _______ 	 _________________
Phone:	 ______________ 	 Fax:	 ________________ 	 Email:	 _________________

Project Information
Opus #:	 _________________ 	 Quote #:	 ___________ 	 P.O. Number:______________	

Project Description:_______________________________________________________	
	 ________________________________________________________	
	 ________________________________________________________

Total Number of Divisions_ ____ 		 *Total Number of Stops_ ______________________
Division 1 (Name) _ __________ 		 *Number of Stops _ __________________________
Division 2 (Name) _ __________ 		 *Number of Stops _ __________________________
Division 3 (Name) _ __________ 		 *Number of Stops _ __________________________

	 *This number includes Couplers

System Forms
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System Serial Number Reference Form

This form provides a quick reference and record of all Syndyne equipment at this installation site.  In the case of questions arising from 
future service or additions to this installation, this form will ensure a speedy reference process.  Having the serial number and part num-
ber in a convenient location will increase the speed and efficiency of any correspondence with Syndyne regarding this installation.

Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________
Part #:	 __________________ 	 Serial #:	 _ __________________ 	 Part #:	 __________________ 	 Serial #:	__________________

System Forms
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Appendix A: Soldering Tips

Wiring the LS2400K can be quick and easy if the proper technique becomes familiar.  Although there are many ways to make a solder 
joint, the wiring team at Syndyne has found a simple method that provides a quality connection as quickly as possible.  It is important to 
remember that as with anything else in life, soldering becomes easier with practice, so it is best not to become discouraged if the process 
seems difficult in the beginning.  Here is the syndyne wiring team’s suggested soldering method.

1.	 Strip the wire or wires that will be used in the solder joint.
2.	 Place shrink tube on the wire(s) as far away from the bare end of the wire as possible.  When soldering, the wire heats up close 	

	 to the solder joint, and this heat can shrink the shrink tube before it is ready to cover the joint.
3.	 Use a damp sponge to clean any old solder from the tip of the soldering iron before tinning.
4.	 Apply some solder to the tip of the soldering iron and place the solder from the tip of the iron to both the bare end of the wire(s) 	

	 and the connector terminal.  This process is called pretinning and is highly recommended for increased speed, accuracy, and 		
	 joint integrity.

5.	 Use a damp sponge to clean any old solder from the tip of the soldering iron.
6.	 Apply solder to the tip of the soldering iron.
7.	 If single soldering, hold the pretinned wire on the pretinned connector terminal.
	 If double soldering, hold both pretinned wires parallel with eachother.  Hold both wires on the pretinned connector terminal.  
8.	 Place the tip of the iron on the connector end of the bare wire(s).
8.	 Once the solder flows over the connection, run the iron over the wire up to the shielded end of the stripped wire.  Do not touch 	

	 the wire shielding with the iron or it may melt.
9.	 Let the solder joint cool and test its integrity by pulling lightly on both the connector and the wire in opposite directions.
10.	 Do not pull shrink tube over the solder joint at this time.  First, complete all wiring to the connector then pull up and heat the 	

	 shrink tube for each solder joint all at the same time.  Otherwise, the shrink tube from one wire can get in the way when solder	
	 ing the wire next to the shrink tube.
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