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melles griot 25.4 mm square beam splitter part number 03bsc009

SPACE FRAME ASSEMBLY

This portion of the assembly procedure will be detailed in SP14109.
 Slit Assembly.

There will be a total of 16 slits that will need assembly.  

Slit plates will be placed in the slit disk and the assembly placed under a microscope for alignment 

Using the microscope, measure the actual size, and position of the slit, and the slit plate.  Record this information in Table 2.

Measure the actual size of the inner diameter of the slit disk.

Calculate the position of the center of the slit.

Calculate the position of the center of the slit disk inner diameter.

Move the slit within the slit disk until they are concentric to within .001in?  

Using the microscope rotate the slit until it is in line with the instrument axis.  The instrument axis is along the direction of the grooves in the slit disk.  This alignment is done by measuring the slit holder groove and centering it on the measurement cross hairs, then centering the alignment tick from the slit disk onto this groove.  Check the other side for the same centration and weight it down when satisfied.
Use a Teflon weight (or other weight available that won’t adhere to the epoxy.) to fix the slit into position.  Using a non-hygroscopic epoxy and a pinpoint application tip, place 6 small glue spots at the edge of the slit at 6 approximately equally spaced positions around the edge of the slit slightly over the edge of the slit and onto the holder to maintain the slit disk in appropriate position.
Allow glue to cure.
Check the position of the slit once the glue has cured to ensure maintenance of the slit position.  
If the slit has moved, carefully remove glue dots, realign the slit and try again.  
If the slit has maintained its position, apply a small bead between the dots to completely seal the slit into position.  
Allow glue to cure.  Remeasure and record the positioning of the slit in the holder.
Slit exchanging.  

The slit is to be maintained in position through the use of magnets which will restrain the slit in 3 axes.  The magnets on the slit holder and on the mounting block must be kept clean of any particulates which may adhere to the surface and cause mis-registration slit to slit.

It is anticipates that there will be some movement of the image slit to slit, and some re-calibration of the detector will be required.

OVERALL SYSTEM ALIGNMENT WELDMENT ETC.

JIGGING REQUIRED

1. mount to mount laser above the weldment in line with the telescope axis.

2. Mounting capability of the laser to the dewar dummy weight.

3. Spaceframe assembly jig

4. Attachment ability for crosshairs to:

a. Bulkhead location centers

b. Dewar position center

c. Laser/dewar position center

d. Slit center

e. Telescope axis center from weldment datums.

5. Dewar Dummy weight

6. Prism Dummy weight

7. Grating Dummy weight with mirror attachment ability.

Equipment required

1. Two Alignment quality lasers with adjustable mount.  

2. two high quality flat mirrors with adjustable mount.  Procurement required
3. Shims for the Lens Can

4. Plumb Bob.  Procurement required 

5. Wire for Crosshairs. Procurement required
6. Machinists level

7. Calipers

8. Dummy large slits for obtaining initial imaging. 

INSTALLATION OF THE COLLIMATOR

Align the collimator using the procedure outlined in SP13549.  

Preassemble the spaceframe in the alignment room.

Preassemble all other parts without the optics in them, to fit check all components into the space frame.  Remove only those subassemblies that are required to be removed in order to align the optics.  

Use crosshairs to mark the bulkhead centers. Type of crosshair TBD 

Level the weldment to the accuracy listed in table 1, using a machinists level located at TBD.  

Align the spaceframe to the weldment assembly to within 1/32 to 1/64 of an inch.   

Place a laser at the dewar end of the spaceframe, but independent of the spaceframe/weldment assembly.  

Align the laser so that it crosses the cross hairs of the spaceframe assembly.  A best average positioning will have to be chosen. 

Place a mirror independent of the spaceframe/weldment assembly, at the grating end of the assembly and adjust it until the return of the laser comes back on itself.  

Remove the crosshair of the assembly.  **Make sure that there is enough room at the grating end to be able to install the lens can without moving or bumping the mirror.**

This will define the optical axis of the instrument.

Mount a laser on the grating end of the spaceframe and mark its position on a paper mounted to the wall.

Slide the lens 1-6 lens can, with L1 locked in the best focus position, horizontally into the spaceframe, from the prism end, with L1 going in first.  Two people will have to try to slide the can in while one person is guiding it, and another person is balancing the back end. Care must be taken to support the lens can fully until it rests on the lens can support assembly within the spaceframe.  Loosely attach it into initial position. The oil system bladder will have to be removed for the installation of the collimator into the spaceframe.  Remove the bladder from the triplet system, and plug the bladder hole for installation of the collimator. This needs to be done just before we remount it so that it goes through as little environmental change as possible while loading.  Reinstall bladder as soon as it is mounted.  Strapping required to help accomplish this TBD.
Check the laser position on the wall and record any deflection noticed

Shim the lens can until it is concentric with the laser using small shims placed the full length of the lens can.

Tip and tilt the lens can until the return is obtained.  Record the shimming necessary to be used for making a permanent shim to allow for relief of potential point loading.  Tighten the lens can into position using the temporary shim.  Check return of laser.

Check the laser positon on the wall for movement.

Attach the Dummy weights that mimic the Dewar, Prism, and grating, while maintaining the rest of the alignment.  It is recommended that this be done in stages while checking the laser positioning after each addition.

Check the laser position on the wall for deflection after each addition of a dummy weight.

 Adjust the lens can until alignment is reestablished after each addition of a dummy weight. Record the shimming necessary to reestablish the return for each dummy weight. 

****** If we get to the point that the injection optics will not fit with the dewar, and we are clipping or not getting throughput, we may need to come back to this point and redefine a bias to account for the deflections while keeping centered on the spaceframe/bulkheads************    

Install crosshair at front of dewar dummy weight in line with defined optical axis.

Move the laser onto the dewar dummy weight.  Do not readjust the return mirror. 

Realign the laser so that it crosses the crosshairs, is aligned with the optical axis, and direct return is obtained from the mirror.  

Mount crosshairs to mark the telescope centerline axis at the weldment location using the datums on the weldment, and run a plumb-bob, through the defined system optical axis, to establish the vertical telescope line.  

Mount a second laser above the weldment assembly and direct it down in the direction of the telescope axis.  Adjust laser until it crosses the weldment crosshairs, optical axis, and follows the plumb-bob.  

INJECTION OPTICS MOUNTING

Equipment needed:

CMM for initial subassembly assembly

Machining for the shim spacers

Plastic shim stock

Vacuum pump

Sylgard 184

Jigs needed.

Have the two lenses glued to tolerance at the manufacturer, using sylgard 184.   Procurement package needed.
Assemble the injection optics box without the hardware for the shutter or the turning mirror.

Apply a .008 inch shim to the inner edge of the lens housing using double sided tape.  Apply to 6 equally spaced locations around the shelf.

Place lenses into the lens housing so that the lenses are resting against the shim stock, with the convex element downward.

Shim the lenses into their cell to roughly center them using plastic shim stock, and post-it notes.  

Apply putty to the bottom edge of the lens housing to prevent sylgard from leaking.

Transfer the lenses and the cell to the CMM table. 

Shim the lenses until their optical axis is parallel to the axis of the cell housing.

Recheck the centration of the lenses.  Repeat steps until appropriate tolerance is obtained in wedge and centration.

Recheck putty to ensure it is still in position.

Fix lenses into cell using sylgard 184.

Allow sylgard to cure for 7 days.

Install lens cell into preassembled housing/slit plate assembly.

Using the slit as a reference, tip/tilt the lenses in the housing until their optical axis is perpendicular with the slit plate.  

Shim the lenses until they are concentric with the slit to within the tolerance as listed in table 1.  

Check the tip/tilt of the lenses and adjust until they are on axis with the slit to within the tilt tolerance as listed in Table 1.  

Check the centration.  

Repeat until both decentration and tip tolerances are achieved.   

Measure the distance between the injection optics and the slit plate.  Compare this number to the required spacing.

Adjust the spacer between the slit plate and the injection optics in increments until the spacing between the two assemblies is within tolerance.  

Verify the tip/tilt, and centration between the slit and the optics.

Repeat until the proper alignment is obtained between the injection optics and the slit plate.

Tighten all hardware to prevent movement of the optics. Check alignment. 

Once this much of the subassembly is aligned, transfer the optics to the spaceframe.

Mount the injection optics to the spaceframe

Adjust the alignment of the injection housing along the long axis of the system by modifying the shim plate in increments until it is on axis in this direction.

To adjust the alignment of the injection optics housing in the short axis of the system, the bolt clearance holes of the injection housing mounting must be elongated.

Adjust in both axes until the laser return is reobtained.

Tilt is obtained by adding, or subtracting washers at the long axis shim positions.

Once alignment is obtained, tighten all of the bolts in the injection housing to maintain positioning.  Record and mark positioning to return the optics to the same position after the mirror is installed.

Remove slit plate from spaceframe and return to CMM to install the mirror to the toleranced position, as outlined below.

Return the subassembly to the spaceframe and reinstall to original position.

ALIGNMENT OF THE FOLD MIRROR

Using the CMM, center the mirror onto the mount. 

Verify that the mirror doesn’t stick out below the bottom lip of the mount.

Glue the mirror into position using Q36093 adhesive to a thickness of 0.020 inches. 

Verify positioning.

Allow adhesive to cure for TBD
Bolt the mirror/shutter assembly onto the bottom of the slit plate assembly.  

Establish the center of the slit plate as the reference, as used in the alignment of the injection optics.

Using the tip/tilt and side to side adjustments, center the mirror appropriately with the slit position until it is centered to the tolerances as listed in Table 1.

Measure the distance of the mirror from the slit.

Modify the shim thickness in increments until the slit-mirror spacing is within the tolerance of table 1.

Measure the angle of the mirror with respect to the slit, and adjust the mirror until it is at the angle listed in table 1 within the appropriate tolerance.

Lock down the mirror.

Transfer the slit/mirror assembly back to the spaceframe assembly and bolt it back onto the injection optics housing.

Check the laser centration on the assembly.

ALIGNMENT OF CALIBRATION LAMPS

Preassemble the subassemblies of the calibration optics box, flip mirror assembly, and tubing assemblies.

Mount the UV frosted glass on the exit port of the box, at the required distance for focusing on the slit.  Procurement of the UV frosted glass still needs to be done. Knight optics in the UK has the UV grade glass to use.
Mount the fold mirrors onto their mounts with Q36093 to the required thickness and allow to cure for 7 days.

Adjust the mirrors so that they are reflecting through the tubes as necessary to put light onto the slit.

Hold the lens along the path to estimate position for focus onto the slit.  See if this will work with the current design, and if placement is appropriate.   Assess the possibilities for adjustment of this lens either through movement of the calibration lens box, or through adjustment of the lens housing.  

Once method is established, mount the lens in the cell centered using the same procedure as used with mounting the injection optics.  

At this point, it is necessary to align the calibration optics with the injection optics and the slit so that the spectral returns from the prism and the grating can be analyzed.  The calibration lamp box should be mounted to the side of the space frame.  The folding mirrors and the lens should be mechanically placed to allow for the slit to be overfilled, and best middle focus. The required alignment of this should allow for mechanical placement only, without undue specifications of the assembly.  
INSTALLATION OF THE PRISM

For the installation of the Prism into its cell, refer to SP14098

Check the alignment laser through the center of the collimator.  Make adjustments as necessary.

Remove the Prism counterweight (and grating counterweight if necessary)

Mount the flexure ring mounting flange to the Prism bulkhead.  

Mount the prism/flexure ring weldment assembly onto the ring mounting flange with the tip/tilt screws.

Place the mirror/dummy weight at the grating position, at the best first approximation of the proper grating angle.   Use the CMM to initialize this position.

Check the position of the injection optics laser on the back surface of the prism and compare it to the predicted position.  Check the optical axis laser for poisiton on the back surface of the prism.  If both of the positions are correct, then the prism is in a good starting location.  If the placement is incorrect, then adjust the prism until the exiting lasers are in the correct location.

Check the x,y,z position of both laser reflections at the grating location mirror.  If they are at the correct location, then the prism tilt should be correct.  If they are not at the correct x,y,z location, then adjust the prism tilt to get them to the appropriate location.

Adjust the grating mirror in tip/tilt and location to obtain the correct return of the laser on the back side of the prism.

NOTE:  Tolerancing on the original placement of the prism into the assembly fairly non-critical.  The maintenance of the positioning of the prism while on the telescope is critical to prevent boresighting errors beyond our range of compensation.

Change to a different calibraton light source, and check positioning coming through the prism, and off of the grating to the back side of the prism.  Adjust prism angle and grating mirror tip/tilt to obtain appropriate positioning.

Check optical axis laser to verify alignment to date.

Check laser on wall for changes of deflection.

Once positions are within initial tolerances, remove grating dummy weight and mirror assembly and check angles/positions with the CMM.  Return to the system to check reinstallation ability.  Record final required angles and dimensions.

IMAGE CHECKING

Using the injection optics laser and calibration optics assembly, place a “donut” target, and other possible targets (star, AF, ronchi?) at the slit location.  Check the image through the system and back to the detector position to check image quality.

Adjust optics in below order to improve image quality:

1. image location z axis

2. Lens 1 focus

3. injection optics z axis 

4. turning mirror z axis

5. turning mirror x axis

6. prism location

INSTALLATION OF THE GRATING
Preassemble the grating cell per drawing 13595, 13597, and 1598 and grating platform assembly as per drawing 13435.  Record the final assembly dimensions and angles for these subassemblies.  Compare numbers to predicted numbers.  Install in the spaceframe for initial measurements, and fit check.  Measure final dimensions as mounted in the spaceframe and compare to the predicted numbers. 

This subassembly must be removed from the spaceframe in order to allow for mounting of the dummy weight and mirror assembly.

Once the adjustment of the dummy weight is accomplished, 

INSTALLATION OF THE DETECTOR

At this point, the detector will be roughly aligned to have a means of viewing the images.  Add the detector and position to its correct location mechanically.  Fine- tuning of the detector can be made while aligning the prism and grating.  We should be able to see image quality based on the input from the calibration lamps through the system and see how we line up on the detector.  Place the return mirror in its appropriate position to return the light through the collimator and onto the detector.  Using the calibration lamps, optimize the image by adjusting the integration box and the detector positioning. 

APPENDIX A

SYSTEM ENVELOPE AND WEIGHT SUMMARY

1. System envelope:

a. On the Cart with counterweight

 Length:
159 inches




Width:

66 inches without ring adapter




Height:

48 inches


    b.  For Alignment:

Length:
152 inches




Width:

63 ½ inches




Height:

74 inches

2. Instrument weight:  

a. With Spaceframe: 792 lbs.

b. Without Spaceframe 525 lbs.

3. Weldment/Support Assembly weight:  1032 lbs with hardware (without hardware 840 lbs)

4. Counter-weight weight:  850 lbs

5. Cart weight:  1290 lbs

6. Full system weight:  3532 lbs

7. Instrument weight as mounted:  2440 lbs

8. Truss Weight:  120 lbs

9. Alignment Structure:  850 lbs

Center of Gravity with respect to the vertex of the primary mirror of MMT:  -1.7 x, -1.2 y, -68.89z. 

Moment as mounted:  27181.6 inch pounds

TABLE 1

	1
	Angle of instrument to fit in loading Bay
	70 degrees
	

	2
	Angle of instrument to fit through hatch to telescope
	70 degrees
	

	3.  
	Angle of instrument to fit through floor hatch to storage space
	70 degrees
	

	4
	Tilt of injection optics lenses
	.011 degrees
	

	5.
	Decentration of injection optics to slit
	+/-.0005 in
	

	6.  
	Mounting of Slit into slit Disk
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Table 2 slit dimensions
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