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__________________________________________________________________________________________           

Purpose of this Procedure: The purpose of this procedure is to document how to adjust optical plummets.
__________________________________________________________________________________________Personal Protective Equipment and Tools: None

__________________________________________________________________________________________

References: Wild instrument manuals
Detailed Procedure: 
1.  There are two types of optical plummets:


A.  Plummets, which can be rotated about a point.


B.  Plummets, which cannot be rotated about a point.

2. The plummets that can be rotated about a point are checked by setting the plummet over a point and rotating 180 degrees.  If the reticule remains in register, the plummet is in adjustment.  If the reticule is not in register, the displacement from register represents twice the error.

3.  Plummets, which cannot be rotated about a point, are checked through the use of a test ring mounted on a second tribrach.  The tribrach, to be tested, is mounted upside down on the test ring (stored in the Calibration room) and the reticule is brought into register with a target mounted on the ceiling.  The tribrach is then rotated 180 degrees about the test ring and the overhead target is checked again to determine if register has been maintained.  If the reticule is no longer in register, the amount of displacement represents twice the error.

4. In order to adjust the plummet, it is necessary to first take out one half the error by physically displacing the tribrach.  This is accomplished by either using the leveling screws, sliding the tribrach after loosening the fixing screw or with the lateral slides if mounted on the calibration stand.

5. Please refer to the following sketches to determine how the adjusting screws work with various optical plummet reticule configurations found at Fermilab.




6.  Loosen one screw and tighten the diametrically opposed screw to move the reticule along the diagonal.  Once register has been achieved, rotate 180 degrees and check.  If the cross hair is not in register, continue to make additional adjustments until calibration is achieved.




7.  Slacken the two horizontal adjusting screws with a 45-degree turn.  Loosen the locking ring and turn the vertical adjusting screw until the "horizontal" cross hair achieves register.  Re-tighten both horizontal adjusting screws 45 degrees.  The "vertical" cross hair is brought into register by alternatively tightening one horizontal adjusting screw and tightening the other the same amount.  Once register is achieved with both the vertical and horizontal cross hair, check by rotating 180 degrees.  When satisfied, hold the vertical adjusting screw with one adjusting pin and tighten the locking ring with another.  Then recheck by rotating 180 degrees once more.




8.  The reticule is moved by alternatively loosening one adjusting screw and tightening the diametrically opposed adjusting screw the same amount.  It may be necessary to back off one of the other adjusting screws if resistance is met (loosen one of the vertical adjusting screws when adjusting with the horizontal adjusting screws).  Once proper adjustment has been achieved, be sure to recheck after all adjusting screws have been snugged up.




9.  In this situation, the four adjusting screws are loosened and the entire eyepiece assembly can be shifted to achieve register.  Very carefully, re tighten the four adjusting screws and recheck the adjustment.




10.  In this configuration of two adjusting screws, the cross hairs will move in the direction indicated when the two adjusting screws are turned in the direction shown by the arrows.




11.  This particular tribrach has the adjusting screws located on the side of the barrel of the eyepiece for the optical plummet as shown above.  The following schematic indicates the direction needed to turn both screws in order to move the cross hair in the direction indicated.  As with all adjustments, double check as a last step.
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