IMACS Grating Tilt Mechanism
Description of Mechanism

The Grating Tilt Mechanism (GTM) was designed to provide the ability to tilt a grating through a range of motion which would allow for observations at several orders.  The GTM assembly can be split in two main subassemblies; the tilt mechanism assembly and the grating cell assembly.  Although not all identical in function (each tilt mechanism rotates through a different but similar range – approximately 30 degrees), the design of the four tilt mechanisms are the same and utilizes the same parts.  One GTM assembly in specific (both tilt mechanism and grating cell in combination) has been modified to allow for tilts through a range of 34 degrees.
Tilt Mechanism Assembly:  The tilt mechanism assembly is the main section of the GTM.  It consists of a matrix ring, base plate, tapered pin bushings, cable drive assembly, cell trunion and uprights, counterweights, soft and hard limit switches and a linear encoder readhead and tape.
Cable Drive Assembly:  The drive assembly, a subassembly of the drive assembly, is a basic tension cable system.  The pre-stretched braided aircraft cable and is wrapped around a drive drum and fixed to the cell trunion at either end.  One end is a fixed to a tensioning plate which allows for easy cable installation and tensioning.  The drive drum is connected to a cycloidal ball reducer and 5-phase stepper motor.  
Grating Cell Assembly:  The cell assembly is a simple assembly that was designed to hold a standard 165mm x 220mm x 35mm plane ruled reflectance grating.  The grating is located in the cell by hard points and held in place by spring plungers.  The hard points for the ruled surface are machined into the main body of the cell while lateral points are provided by locating screws.  Springs plungers are used to hold the grating against the hard points and allow for passive thermal compensation.  There are high precision locating bushings in the base plate of the grating cell that allow any cell assembly to be seated in any tilt mechanism assembly.
Important Design Considerations

Tilt Mechanism Assembly:   The matrix ring is used to increase repeatability between device changes and must be properly located on the base plate during assembly with two flat head screws.  The uprights are also located using flat head screws during assembly.  Finally, high precision diamond and round pins (1 of each) are pressed into the trunion base for highly accurate yet easy grating changes.  These pins also allow for slight thermal expansion issues.  Also, to ensure the GTM is free of the wheel when clamped, a specially designed jig should be used when assembling the taper pin bushing to the base plate (alternatively, shim stock can be used.  Finally, a small amount of vacuum grease added to the bushing will assist the device moving on and off the wheel.
Drive Assembly:  A cell assembly is properly mounted in the trunion should be close to balanced (the balance can be trimmed by adjusting the location of the counterweights – a small amount of play was built into the assembly).  As such, only a small amount of tension is required in the drive cable, approximately the amount of torque that can be generated by using a driver and fingers only.
Grating Cell Assembly:  The default design calls for 0.5 mm shim stock to be placed between the grating cell and the grating.  The grating cell is where dispersion alignment (with respect to the CCD) is to take place.  ‘Roll’ adjustments can be made by changing shim thickness and any ‘yaw’ adjustments required can be achieved by the locating screws on the side of the cell wall.
Troubleshooting

Diagnosing and Troubleshooting Error Messages

The recommendation and procedures provided below are not exclusive or exhaustive.

If an error message occurs during operation the recommended diagnostic procedure is as follows:

1. Note and record the last command attempted. 

2. Note and record the state of the instrument as reported by the user GUIs and telescope operator.

3. Try to piece the error message and system state together.  Clearly this step and those that follow are more difficult than stated, but as more experience is acquired it should become easier.

4. The next steps require a break in observing but are necessary for proper and full diagnostics.  Try looking for the simple things first: has the rack power been lost; has the rack power cycled (you could tell if the rack power has cycled if the rack computer has been reset – as shown on the rack monitor); has the hard-stop logic been tripped; has the instrument air pressure dropped.

5. The follow should be performed by the instrument specialist.  If all seems normal to this point the appropriate panels must be removed for a more extensive examination of the instrument.  Use the error message as first step as to where to look and what might be wrong.

The following is a list error message and what may cause them to be flagged.

Home not found:  This message would be reported after an initialization command because the grating isn’t moving.  The most probable causes for this problem include: no rack power; the hard limit logic has been tripped; the encoder isn’t operational.

