I.
Installation and Alignment of Crossed Roller Slide Rails Onto L1 Cell.

Reference the following Lens Can – Lens 1 Stage drawings:

13559
Lens 1 Cell Assembly

13211
Lens 1 Cell

13476
Roller Guide Rail Index Bar

13481
Roller Bearing Rail Index Bar Nutplate

1.
Install Crossed Roller Slide (CRS) rails (one from each set) into Roller Guide Rail Index Bars (D/N 13476) so that v-groove faces out (2 required).  Firmly press rails into index bars so that they seat against the right-angled surfaces indicated in Figure 1.  Install and firmly tighten 7x rail-mounting screws.

2.
Attach CRS rail/index bar assemblies to Lens 1 Cell (D/N 13211) using Index Bar Nutplates (D/N 13481) and 4x Ø.164-32 screws.  Snug screws so that they are finger tight.

3.
Set the Lens 1 Cell on the CMM reference table so that the surface indicated as datum “A” on D/N 13211 is facing down.  Align one of the rail/index bar assemblies so that it is perpendicular to the reference table.  Adjust perpendicularity to be within .001” over the full length of the rail.  If necessary, shims may be added between the bottom of the index bar and the mounting surface on the cell.  

4.
Once the rail/index bar is aligned, firmly tighten 7x Ø.164-32 mounting screws using the tightening sequence shown in Figure 2.  After screws have been tightened, recheck alignment of the rail and record actual perpendicularity offsets at both ends of the rail and at the rail center.

5.
Align the opposite rail/index bar so that it is parallel to the rail that has already been fixed.  To achieve proper alignment, first position one end of the opposite rail relative to the fixed rail so that a plane is established within ± .010” from the cell centerline (the centerline location can be determined using the CMM). After position is set, adjust parallelism to be within .0005” over the full length of the rail.  If necessary, shims may be added between the bottom of the index bar and the mounting surface on the cell.    

6.
Once the opposite rail/index bar is aligned to the fixed rail, firmly tighten seven Ø.164-32 mounting screws using the tightening sequence shown in Figure 2.  After screws have been tightened, recheck alignment of the rails and record actual parallelism offsets at both ends of the rails and at the rail centers.

7.
As a final check, flip the L1 cell over so its front surface (indicated as datum “B” on D/N 13211) is resting on the CMM reference table.  Measure and record the perpendicularity of both rails relative to the reference table surface, and parallelism relative to each other.  Measure at both ends and centers of both rails.

8.
Installation and alignment of the rails in the L1 cell assembly are now completed.

II.
Installation and Alignment of Crossed Roller Slide Rails Into L1 Stage

Reference the following Lens Can – Lens 1 Stage drawings:

13558
Shell Assembly

13206
Roller Guide Stringer

13xxx
Adjustment Plate

Before beginning, inspect the crossed roller slides for damage or non-conformities, especially the critical rolling contact areas.  Apply Krytox® grease to the v-grooves, and slide roller cages.  Wipe of any excess so that there is only a light film.  

1.
Install Crossed Roller Slide (CRS) rails (one remaining from each set) into Roller Guide Stringers (D/N 13206) at two positions in the L1 Shell Assembly (D/N 13558).  Make sure the Adjustment Plates (D/N 13xxx) are installed between the stringers and the rails, and that the v-grooves face inward towards the stage centerline, as shown in Figure 3.  Back out setscrews in the stringers along both sides where they interface with the rails.  Firmly press rails into stringers so that they seat against the surfaces indicated in Figure 3.  Install and finger tighten seven M4x0.7 mounting screws for each rail.

2.
Set the shell assembly on the CMM reference table so that its back surface is facing down.  Align one of the rails so that it is perpendicular to the reference table.  Tip and tilt the rail using set-screws along each attach interface to adjust perpendicularity to be within .001” over the full length of the rail measured at both ends and at the center of the rail.

3.
Once the rail is aligned, firmly tighten 7x Ø.164-32 mounting screws using the tightening sequence shown in Figure 2.  After screws have been tightened, recheck alignment of the rail and record actual perpendicularity offsets at both ends of the rail and at the rail center.

4. 
Align the opposite rail so that it is parallel to the rail that has already been fixed.  To achieve proper alignment, first position one end of the opposite rail relative to the fixed rail so that a plane is established within ±. 010” from the cell centerline (the centerline location can be determined using the CMM).  After position is set, tip and tilt the rail using setscrews along each attach interface to adjust parallelism to be within .0005” over the full length of the rail.

5.
Do not tighten the seven mounting screws for the opposite rail yet -- there is still a radial backlash adjustment to make in Part III of this assembly procedure.

6.
Installation of the rails into the L1 shell assembly is now completed.

III.
Assembly of the L1 Stage, and Adjustment of the Crossed Roller Slides to Remove Radial Backlash.

Reference the following Lens Can – Lens 1 Stage drawings:

13557
Lens 1 stage Assembly

13558
Shell Assembly

13559
Lens 1 Cell Assembly

1.
Place the L1 cell assembly on the CMM reference table so that the lens mounting side is facing up.

2.
Carefully lower the L1 shell assembly over the cell assembly, being careful not the damage the CRS rail slide surfaces (v-grooves).  Pay attention to which side of the shell assembly should be facing up by referring to L1 Stage Assembly D/N 13557.

3.
Adjust the position of the shell relative to the cell so that the rails are in a line, and the radial gap between each pair of rails is approximately the same.

4.
Note which pair of rails includes the “fixed” rail on the shell assembly as described in step II.3.  Carefully insert a roller cage between the fixed rail pair.  DO NOT FORCE IT.  If it does not easily slide between, try offsetting the shell relative to the cell to open the gap as necessary.

5.
With the first roller slide cage in place, firmly seat the rail set together by moving the shell in a radial direction relative to the cell.

6.
Carefully slide the remaining roller slide cage into the opposite, “floating” rail pair.  DO NOT FORCE IT.  If it does not easily slide between check to make sure the fixed rail set is firmly seated, and try again.  


If the gap is still too narrow, make sure the radial direction setscrews on the “floating” rail’s stringer are backed out, and that the floating rail is firmly seated against the adjustment plate (D/N 13xxx).  If the gap is still to narrow it may be necessary to return to Part II to reset the position of the fixed rail to allow for more radial clearance after it is aligned perpendicular to the CMM reference table.  It may also be possible that the total thickness of any shims used for steps I.3 and I.5 is too great, thus requiring returning to Part I as well.

7.
Carefully rotate the stage assembly so that it is resting horizontally on the CMM reference table, with the fixed rail pair at the bottom.  Secure the shell in this position so that the cell can be translated axially and radially without moving the shell.

8.
Set up dial indicators to measure radial run-out at each end of the cell, as shown in Figure 4.

9.
Carefully displace the cell upwards at each end to ascertain the amount of radial run-out.  Adjust the radial setscrews in the roller guide stringer to remove slack as required.  Make sure not to lift the shell from the surface of the reference table, using a hand to gently hold it down, if necessary.

10.
Attach stoppers to the rail ends to prevent the slide roller cages from falling out when the cell is translated relative to the shell.

11.
Rotate the stage 90º and secure in place, so that both CRS pairs are parallel to, and at the same height from the CMM reference table.

12.
While sliding the cell, correct the position of the cages to obtain the desired stroke.

13.
Attach a spring scale to the L1 cell as shown in Figure 5.

14.
Pulling on the spring scale, measure the amount of force required to translate the cell through the full range of its stoke.  With the roller cages positioned at the center of the rails, uniformly tighten the setscrews shown in Figure 5 until the amount of force required is between 150 and 300 grams.

15.
Once the desired preload has been set, move the cell to each end of its stroke, and tighten the remaining end setscrews.

16.
Tighten the seven rail mounting screws of the rail to lock it down.

