Sensor Casing Construction/Installation/Maintenance – Aaron Vanderbeek, May 2009

Design
The sensor casing was developed to use the Toradex Rotation Sensor + Magnet for the purpose of monitoring chair direction on a RUTGER / JULES swivel chair from IKEA.   Construction and installation of the sensor and magnet onto the chair happens in five steps:
1. Chair Modification
Remove the piece on the bottom of the chair that holds the top piece of chair to the bottom part of the chair.  After removing this piece there is nothing holding the seat of the chair to the base so one must be careful when picking up the chair.  There will be functionally nothing wrong with the chair when the chair is sitting in the base, but picking up the chair will require more attention.  Picking up the seat of the chair will take it out of the base, which can result in the loss of important washers/ball bearings on the shaft of the chair.  
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2. Magnet Installation
Place the magnet on the protruding shaft.  This shaft rotates when the user rotates in the swivel chair, so it is the perfect place for our magnet.
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3. Casing Construction
The casing requires three layers.  Please see the attached schematic for exact measurements.  The material used is not so important as long as it is capable of maintaining a friction fit on the painted metal cylinder underneath the swivel chair.  It should also be fairly resistant to bending, not brittle, and not magnetic.  We decided to use particle board arbitrarily (it was available), but I imagine most wood/plastic materials would work. 
The casing design is made out of 3 layers.  The base layer, the sensor layer, and the top/fitting layer. The base layer is simply 2 1/2” x 3” rectangle that serves as the floor for the casing and the sensor.  The second layer is a 2.5” x 2.5” square with a ½” x 1 3/8” rectangle cut out of the front side.  This is to hold the sensor in place.  It is important that the sensor is held in the sensor by this layer, so a significant amount of friction on the sides is necessary.  I chose to construct this layer using three rectangles, as shown in the picture below, and you may choose to construct it the manner which is most convenient for you.  The top layer is a 2.5” x 2.5” square with a 2” diameter circle, centered on the square, bored through the piece.   This radius will need to be expanded to fit that particular chair, so a rotary sander on a power drill (or something similar) is required to get a precise fit on the particular chair.  Simply sand the inside of the circle until the piece fits on the chair and is able to hold onto the chair via friction fit.  It should snap on comfortably.  
When all of the pieces are constructed, you must assemble them using a strong adhesive that won’t add significant thickness to the layers.  I chose to use various tapes (scotch tape, duct tape, gaf tape), and ran into loosening issues with about half of my casings that had to be continually maintained.  Duct tape was by far the best tape to use, but scotch tape was the thinnest, so a combination of the two is preferable.  I preferred to use scotch tape between layers and duct tape to stabilize the outside of the casing, to hold the layers together tightly.  Please see the images for some successful sensor casings.
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4. Casing Installation
Simply place the casing such that the protruding cylinder underneath the chair fits into the large circular hole on the top of the sensor casing.  Push the casing up onto the chair and make sure it is level.  The casing uses a friction fit to stay attached.  It can be difficult to see, but check to see that the magnet attached to the chair is hanging above the corresponding part of the sensor.  They should be as close as possible but not touching.  
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5. Insert Sensor
It is better to have the wire attached to the sensor when inserting the sensor into the casing.  When inserting the sensor into the casing, make sure the bottom of the sensor is flush with the bottom layer of the casing and that the sensor is inserted into the casing all the way until it hits the back wall created by the middle layer.  The sensor should not have any freedom of rotation when installed, ie the entire bottom of the sensor should remain flush with the bottom layer of the sensor casing.  Double check for any rotation/pitch/yaw of the sensor after it is installed.
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Common Problems
1. Magnet is offset / not in place.  This will cause the sensor to give off no data or erratic data when rotating the chair.  This is often caused by disturbance of the chair or poorly inserted sensors.
a. FIX: Remove the sensor casing and restore the magnet to its position as described in the Magnet Installation step.
2. Sensor is tilted within the casing.  This will often cause the sensor to only operate within certain ranges of angles depending on the type and degree of tilting.  This is often caused by loosening of sensor casing components.
a. FIX 1: Remove the sensor casing and stabilize the casing such that the walls of the casing hold the sensor in place.
b. FIX 2: Use an adhesive (such as tape) to keep the bottom of the sensor flush against the bottom layer of the sensor casing.
3. Magnet is hitting the top of the sensor.  This will put friction on the magnet and subsequently the magnet will not rotate with the chair, giving you no data, offset data, or unreliable data.  This is caused by irregularities in the RUTGER / JULES chair, as the sensor casings fit onto chairs differently.  
a. FIX 1: Remove the top of the chair, to expose the shaft.  There are pieces that maintain the connection between the chair shaft and the bottom part of the chair, which are in order from top to bottom: plastic/rubber cushion, washer, ball bearings, washer.  To add some distance between the magnet and the sensor when installed, simply add a washer to the bottom of the stack of the requisite height.
b. FIX 2: Modify the sensor casing such that it does not go all the way up the cylinder of the chair.  My best strategy was to use GAF tape to decrease the radius of the circular hole on the casing.  
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