Particle Physics Division, Technical Centers, Alignment and Metrology

Operating Procedure

Procedure Name:
Wild NA2 Calibration
Training/Review




Frequency :  Annual
                Number:   AMG-024
           Written by:  Stu  Lakanen                            
             Revised on Date:  20 Dec 1994
Reviewed and Approved by:   G Coppola                          On Date:     June 09 2008
Purpose of This Procedure:  The purpose of this procedure is documenting the steps necessary to calibrate and adjust the Wild NA2 Universal Automatic Level.

Personal Protective Equipment and Tools:  None
References:  The Wild NA2 Instruction Manual  

Detailed Procedure:  

1.  Get a calibration form from the calibration section and carefully examine the instrument for any signs of damage, in the form of scratches and dents.

2.  Check the smoothness of the foot screws, tangent screws, the focus knob and the reticule ring by running them through their full range of motion.  If any sticking, tightness or strange noises occur, inform the Calibration section immediately.

3.  Mount the instrument on either a tripod or an instrument stand and with the foot screws, center the circular bubble in the exact center of the setting circle as shown below:




4.  The instrument is now rotated 180 degrees about it's axis.  If the bubble is no longer centered in the setting circle as shown next, an adjustment will be required.




5.  An adjusting pin should be found in the instrument case as shown next.  Replacement adjusting pins can be obtained from the calibration section.




6.  One half of the error is taken out with the foot screws as shown next




7.  The remaining error is taken out with the two adjusting screws.  In the sketch that follows, it can be seen that the bubble will travel towards a tightened adjusting screw and away from a loosened screw.




8.  The adjusting screws should not be turned any more than necessary.  In the next sketch, the bubble has been moved onto the axis of travel of the other adjusting screw with a tightening motion.




9.  The circular bubble is then centered in the setting circle with the second adjusting pin.




10.  As a final check, rotate the instrument 180 degrees.




11.  Repeat the adjustment as necessary until the bubble remains centered in whatever direction the telescope is pointing.  The next step is to check the horizontality of the line of sight.  This test is also known as a Peg Test, C-Test or line of sight adjustment.  A calibrated N3 will be used to set a collimator level, which will in turn be used to check the line of sight of the NA2 and used for a standard if adjustment is necessary.

12.  The Peg test requires a currently calibrated Wild N3 level and a collimator mounted on a tilting base with a light source.  The following sketch shows the Brunson 270BN Universal Short Range Collimator being incorporated into this procedure.




13.  Although this procedure utilizes the 270BN test stand, the N3 could very well be set up on a tripod or instrument stand with a model 76, or any other telescope with a light attachment, set up on a second tripod or instrument stand.  Familiarization with both the Wild and Brunson reticle patterns is vital to performing this procedure.




14.  Autocollimate the lighted 381 scope by holding a mirror in front of it's objective lens and focusing the instrument to infinity.  The image of the reticle will be projected to the surface of the mirror and reflected back into the telescope and unto the cross hair plane as shown below.  




15.  Once the 381 is focused at infinity, mount and level the N3 on the test instrument stand. Focus on the 381's cross hair by sighting through it's objective lens and using the N3's focusing knob.  Resulting in the following view.




16.  The 381 is then collimated to the N3 by using the tilting screw and tangent adjustments on the model 88 tilting base to achieve register as shown below.




17.  Once collimation has been achieved, the 381 is projecting a horizontal line of sight as the lines of sight are parallel to each other and the N3 is in calibration.

18.  The N3 is then removed and replaced with the NA2.  The NA2 is then pointed at the 381's objective lens and focused until the crosshair of the 381 appears in the cross hair plane of the NA2.  Resulting in the following view.




19.  If the NA2 is not in register with the 381, it will be necessary to adjust the NA2 crosshair until register is achieved.  The vertical hair is brought into register with the tangent screw.  The adjusting screw for the horizontal cross hair is hidden behind a turnable protective cover on the eyepiece as shown next.




20.  Move the adjusting pin until register is achieved.  Close the protective cover and remove the NA2.  Remount and level the N3 to verify the 381 is still projecting a horizontal line of sight.  Fill out the calibration form in its entirety and turn it in to the calibration section.
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