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Preparing for Installation: 

 
The Model 251, PN 3450.00 Swell Shade Operator (SSO) is a stand alone controller intended for 
new swell shade installations as well as replacement situations.  All the necessary tools and 
fasteners needed for new installations are included with an installation kit.  Retrofitting existing 
installations will require modifications, special fasteners and tools usually provided by the installer.  
In all cases, the skill, expertise and good judgement of the installer is essential for a trouble-free 
and safe installation. 
 
It is highly recommended if this is your first time installing the OSI Swell Motor to Carefully Read 
through this entire packet BEFORE attempting to install in the Organ.  It is strongly recommended 
that this unit be set up in the Organbuilders shop to thoroughly understand the unit before 
installation.  If there are any operation questions, please contact us at 1-800-374-3674. 
 

Precautions  
 

ALWAYS securely mount the SSO with six screws before applying power. Failure to do so may 
cause physical injury as well as damage to the shades and the SSO. 
 
NEVER allow any part of your body or loose clothing near the operating arm or shade linkage 
with the power on. Make provisions to turn the power off before and during installation, setup 
and/or adjustment. Carefully follow the setup steps outlined in this manual paying particular 
attention to when the power is on and when it is off. 
 
ALWAYS measure the DC voltage from the power supply with a voltmeter and insure that it is 
between 12.5 and 18.0 VDC before connecting it to the Swell Shade Operator. 
 
NEVER connect the shade linkage to the operating arm before checking and verifying the 
program switch [Setup] is in the RUN Position. Failing to do so may damage the shade 
mechanism. 
 
ALWAYS read and understand the Installation and Operation Instructions before starting. Pay 
particular attention to the electrical connections. Take the time to thoroughly understand All the 
wiring examples.  
 
NEVER connect 120 VAC to any of the terminal blocks. The SSO does not require a direct 
connection to any AC voltage source. All voltages are DC and come from the organ power supply 
and/or other system DC power supplies.  

 
Included in the Installation Kit 
 

·  3450.00  [1] Model 251 Swell Shade Operator 
·  3450.71  [1] Wrench, 5/32” Allen  
·  3450.68  [1] Spacer, Aluminum ¾” dia. x 5/8” 
·  7991.00  [2] Ball Joint with ¼” - 28 female thread 
·  3450.70  [1] Threaded Rod, ¼” - 28 x 1’ 
·  3450.74  [2] Hex Nut, ¼”-28 
·  3450.69  [1] Screw, Hex flange head ¼-20 x 1-1/2” 
·  3450.65  [1] Retaining Plate 
·  3450.75  [2] Screw, Button head ¼-20 x 1/2” 
·  3450.73  [2] Washer, Flat ¼” 
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Power Requirements and Considerations 
 
The SSO uses existing DC voltage normally available in the chamber from the organ rectifier. The unit requires a 
reasonably regulated voltage between 12.5 volts and 18.0 volts at a maximum of 3 Amps and is internally 
protected with a self-resetting fuse. NEVER connect 120 VAC to any of the terminal blocks. The SSO does not 
require a direct connection to an AC voltage source.  
 
All electrical connections are made with screw terminal blocks, sized for #12 to #26 AWG wire. The four-position 
block directly connects to the organ DC power supply with #22 AWG or larger, wire. Only one POS or NEG 
connection is required. The second POS and NEG terminal block positions can be used to operate the ENABLE 
POS and NEG terminals (Note:  This arrangement DOES NOT ALLOW FOR THE OPEN ON POWER DOWN 
FEATURE – see page 4 of 12).  
 
The ENABLE NEG and ENABLE POS terminal blocks are used to turn the SSO Control on and off independently 
of, and isolated from, the organ DC power supply. A separate power supply can be used to do this or the 
terminals can be wired through an on/off switch connected to the organ supply. When the unit is activated (on) the 
POWER LED [red] will light. 
 
The remaining eighteen terminal block positions are used to connect directly to a swell shoe or an organ control 
system. The sixteen stages and two common connections are optically isolated and can either be configured as 
positive or negative common [See wiring diagrams].  
 
The SYNC LED [green] is used for system setup and to confirm proper operation. When power is applied to the 
SSO, the operating arm will rotate to the “shade closed position”. The SYNC LED will light momentarily before the 
arm rotates to  “current shade position”.  
 
 
 
Program Switch Functions:  Model 251 Swell Shade Operator Does Not have writeable memory on board.  
All Setup Features used in controlling Swell Shade Operation are Strictly Mechanical and/or Wiring Scheme 
dependent. 
 
Under the removable cap labeled Program Switch [Fig. 1] is a five-
position miniature switch used to setup the SSO. Each of the five 
positions has a function. From top to bottom they are: 
 

·  Rotation – Determines what rotation will CLOSE the shades. 
Clockwise [cw] or Counter-Clockwise [ccw]. (Direction from Front 
View of SSO) 

·  Speed – Determines how fast the shades will open or close – 
Default is normal. 

·  Shade – Determines how the shades will open for each of the 
sixteen inputs. Linear for equal movement between steps – Log 
for movements that best match the human ear. [Default is Log] 

·  Operation – Feature Currently Not In Use – Should remain in 
Local Position Only. 

·  Setup – Diagnostic Feature.  When in the Setup Mode, Power 
On to the SSO will automatically extend the Shade Arm to the 
Full Open Position.  

 
The positions of the Program Switch are set using the tip of a pen or a 
bent paper clip. Slide the small button left or right as required. You will 
feel the detent as the switch engages.  

View From Front of SSO 
Unit 

Fig.  1 
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Compatible Shoe Styles: 
 
Model 251 SSO works with three types of Swell Shoes either directly or through an Organ Control System. They 
can be broadly categorized as: 
 

�  Type 1: A series of normally open switches that close (Make to Open) as the shoe is depressed and the 
shades open. Each switch is considered a stage and the SSO can accommodate up to 16 stages. This 
type of shoe requires 1 wire per stage plus 1 common wire for a total of 17 wires for 16 stages. This type 
of shoe is not limited to 16 stages. By wiring every other input an 8 stage system can be realized. 
 
In some Cases of Retrofitting this unit to existing shoes the opposite Contact Arrangement may be 
encountered.  (Break to Open) A series of Normally Closed Switches that Open as the shoe is depressed.  
For this type of arrangement, the Contact Arrangement on the shoe must be reconfigured to accommodate 
the Make to Open System. 
 

�  Type 2: A binary encoder that generates a 5-bit “Gray Code” as the shoe is depressed and the shades 
open. This type of shoe requires 1 wire per bit plus 1 common wire for a total of 6 wires for 32 stages. 
 

�  Type 3: A binary encoder that generates a 5-bit “Binary Code” as the shoe is depressed and the shades 
open. This type of shoe also requires 1 wire per bit plus 1 common wire for a total of 6 wires for 32 
stages.  

 
Open on Power Down Feature: 
 
Model 251’s Open on Power Down Feature is NOT an intuitive feature.  This feature is reliant upon the Enable [+ 
or -] to be disabled as the Main Power Rectifier is in process of shutting down.  Wiring Schemes have been 
included in this package to help with possible scenarios which the organbuilder may encounter in activating this 
feature.  The provided Wiring Schematics are a representation which is not limited to the possibilities which 
activate the Open on Power Down ability. 
 
This feature relies on the residual power of the rectifier at time of power down.  Once the Enable has been turned 
off, the residual power of the Rectifier provides the small amount of current required to open the Expression 
Shades. 
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Fig. 2 
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Please Use the Provided Check Boxes to Insure Each Step has been Completed 
 

 

I.  Mounting the Swell Shade Operator 
 

�  Locate the assembly so that the operating arm is clear of all obstructions 
 

�  Secure the base of the Swell Shade Operator with six (6) #8 Wood Screws or other 
suitable fasteners. 
 

�  Loosen the two hex set screws securing the operating arm to the motor shaft and 
manually swing it through a full 360 degrees of rotation. 

 
 

Since the operator motor is internally mounted with 3-axis isolation and a 
floating bearing support, it is NOT Necessary to use rubber, felt or any 
other means to isolate the Swell Shade Operator. 
 
 

 

II.  Assemble the Operating Arm [Fig. 2] – 
 all components from installation kit. 

 
�  Calibrate Travel – IMPORTANT:  LINEAR 

TRAVEL OF THE TRACE ROD MUST BE 
MEASURED FROM FULL CLOSED TO 90 
DEGREE OPEN. 
   

�  Slide the retaining plate [3450.65] until T equals 
1/2 the TOTAL TRACE ROD TRAVEL. 
 

�  Tighten the hex flange head screw [3450.69] and 
both the button head screws [3450.72]. 

 
DO NOT TIGHTEN OPERATING ARM TO MOTOR SHAFT AT THIS TIME.  Operating Arm 
should be free to manually rotate on Motor Shaft. 
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III.  Electrical Connections – Under the removable cap labeled Program Switch is a 
five-position miniature switch used to setup certain features of the SSO [Fig. 1].   
 

�  Insure that the SSO is Powered Down 
�  Make sure that the SSO operating arm is free to rotate on the shaft. 
�  Wire the SSO as shown in the INITIAL WIRING diagram [Fig. 3]. 
�  Apply Power to the SSO.  The POWER LED [RED] will light and the Motor Shaft will 

rotate full clockwise or counter-clockwise depending on the Program Switch – Rotation 
Setting.  The SYNC LED [GREEN] will light momentarily then turn off as the operating 
arm rotates five degrees in the shade open direction. 

�  Remove Power from the SSO.  Manually rotate the operating arm until the swell shades 
are closed. 

�  TIGHTEN the two hex setscrews that hold the operating arm on the motor shaft at this 
time.  Apply Power to SSO.  WITH NO INPUTS WIRED [Initial Wiring Diagram] the SSO 
will self calibrate and the arm may rotate slightly during this time. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3 – Initial Wiring 

Figure 1 (page 3) 
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IV. Testing the Shoe: 
 

�  Using a Test Lead from the Power Supplied to the SSO, each stage of the SSO can be tested to 
insure proper operation.  The wiring Scheme is listed below [Fig. 4] 

 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
   
 
 
 
 
V. Connecting a Shoe:� �Model 251 SSO works with three types of Swell Shoes [listed on page 4] to 
provide the correct information to open and close the shade front.  The shoe can either be connected 
directly to a 12 VDC Roller in the Console, or can be provided the proper voltage from a Solid State 
Organ Control System.  
 

�  Once steps I through IV have been successfully completed, the SSO is now ready to accept the 
wiring for the Shoe Control. 

�  The Following Pages show different scenarios for wiring the Model 251 SSO to your particular 
installation. 

 

Fig. 4 
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