Automated Stepper Stand Mechanical Calibration

1.  Introduction
The Automated Stepper Stand is used to conduct several types of magnet measurements.  An integrated field measurement is the most precise measurement, and requires accuracy on the order of 10-4.  In order to conduct measurements to this level of accuracy the Automated Stepper Stand must be characterized in order to understand the errors that are inherent in the system.  This paper describes three types of errors inherent in the Automated Stepper Stand.  Absolute and relative position errors are associated with the mechanical positioning of the cart while the third type of error relates to the mechanical alignment of the rails. 

2.  Absolute Position Errors

Absolute position errors are introduced into the stepper stand in three ways: the repeatability of the home switch, the conversion used to turn motor rotation into linear distance and the slop inherent in the lead screw mechanism occurring from a direction change.  To quantify and minimize theses errors several measurements were taken and are described below.  

Home Repeatability

The Automated Stepper Stand uses the backward limit switch as the home switch and the absolute zero position.  To quantify the repeatability of the home switch, a dial gage indicator was used in conjunction with an interferometer.  The probe cart was sent home from some distance greater than 30 cm, where the dial gage and interferometer were zeroed.  The cart was then sent to some position and then returned to home.  This process was repeated several times.  The dial gage and interferometer offset were measured and recorded.
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Figure 1.  Original Home Position Error
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Figure 2.  Modified Home Position Error
Figure 1 shows an error of ~0.025 in. depending on the start position.  In an effort to ensure the home switch repeats consistently, the control software was modified so that the Home command sends the cart backward to the backward limit switch, then forward 2 cm and finally back again to the backward limit switch where absolute zero is set.  Setting home in this manner allows the cart to ease into the limit switch instead of slamming into it, as it does when it comes from distances further than 10 cm.  The position error resulting from this modified homing method is an order of magnitude smaller than the previous method.  These results are shown in Figure 2.

Angular to Linear Conversion

To quantify the error caused during the conversion from angular distance to linear distance, the interferometer was used to measure the absolute position of the cart as it moved in 20 cm increments along the entire length of the rails.  Figure 3 shows a plot of the absolute position error and a best fit line.  This systematic deviation between the set position and the actual position produces an absolute position differences that is approximately 0.012 in. at a position of 320 cm, which is the maximum travel of the rails.
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Figure 3. Original Absolute Position Difference
To correct for absolute position errors, the set position was multiplied by a factor of 1.00010474. Figure 4 shows a plot of the corrected absolute position difference.  There is no longer an incremental error associated with the set position, and the maximum absolute position error is shown to be approximately 0.002 in.   

Encoder Read Back

In order to monitor the position of the cart, the encoder read back was calibrated to the interferometer in a similar manner that was used to correct for angular to linear conversion.  Figure 5 shows the uncorrected difference between the interferometer measurement and the encoder read back.  A factor of 1.000097 was used to reduce the encoder read back for display in control software and output to data files.   Figure 6 shows the maximum corrected readback position error is about 0.0025 in.  Because there is only a 0.0005 in. difference between the absolute position error and the encoder readback error, it does not matter whether data is collected using the set position as a reference, or if the encoder readback is used as a reference position.  
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Figure 4. Corrected Absolute Position Difference
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Figure 5.  Original Encoder Read Back
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Figure 6.  Corrected Encoder Read Back

Hysteresis Effects

To quantify the hysteresis effect of the lead screw caused by a direction change, the interferometer was used to measure the absolute position of the cart as it traveled forward and backward about a given center position.  Figure 7 shows that the center position repeats well as long as the cart is moving toward the center position in the forward direction.  That is, the cart is able to move from the center position backward some distance, and then move forward to return to the center position accurately.  The center position does not repeat as well if the cart has moved from the center position forward, and then reversed to return to the center position again.  Therefore it is best to take data moving the cart in the forward direction only.  
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Figure 7. Center Position Repeatability
3.  Relative Position Errors
Relative errors were quantified for small, 2 mm, and large, 2 cm, step sizes with the motor moving in the forward and backward direction.  The sizes were chosen, as they are the bounds between the smallest and largest steps that will be used to acquire field integral data.  

2 mm Increments

The small increment, 2 mm, data was taken between 100 cm and 110 cm.  In order to avoid any errors associated with direction change, the cart was sent to 120 cm at the end of the forward pass and then returned to 110 cm to complete the measurement in the reverse direction.  Backward increments repeated to the same level as the forward increments.  Figure 8 shows a random forward error of approximately +/-0.002 in. 

2 cm Increments

The large increment, 2 cm, data was taken between 200 cm and 260 cm.  Figure 9 shows nearly the same +/- 0.002 in. random deviation as does Figure 6.
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 Figure 8.  Relative Position Difference
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Figure 9.  Relative Position Difference
5.  Rail Flatness 

The flatness of the rails affects the relative angle of the probe cart with respect to a horizontal plane.  This occurs when one rail rises or falls with respect to the other rail.  

A height gage was used to measure the profile of each rail along a given length.  The south rail was found to be flat to 0.0022 in. while the north rail was shown to rise and fall 0.0027 in. in a periodic manner consistent with the bolt pattern used to attach the base plate to the granite table.  Figure 10 shows the rail flatness and the bolt pattern. 

The effects of the rails not being flat will change the ultimate angle of the Hall Probe.  To measure the averaged effect of the rail offset, a dial gage was attached to the probe cart, referencing the granite table, and readings were taken along the length of the rails, shown in Figure 11.  Rail offsets resulted in a maximum cart angular deviation of 0.04 degrees, which is not enough deviation to significantly affect the accuracy of the Hall Probe.

6.  Conclusion

After system calibration, the maximum absolute position error is 7 x 10-5 over 126 in. (320 cm) of cart travel.  This error is the sum of the absolute position error, 0.0025 in., the home position error, 0.003 in. and the error associated with the hysteresis effect, 0.003 in.  Absolute errors can be reduced by starting measurements from the home position and taking data in the forward direction only.  

Future improvements to the Stepper Stand will include adding an independent linear encoder to the system. 

7.  References
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 Figure 10.  Rail Flatness
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Figure 11.  Dial Gage Reading of Cart
Figure 1. & 2.  Home Repeatability.xls (6-2100) & (6-27-00)

Figure 3. & 4.  Incremental .xls (Abs Diff (uncorr)) & (Abs Diff (corr 2))

Figure 5. & 6. Encoder Correction.xls (Orig Enc) & (Corr2 Enc)

Figure 7.  Center Repeatability.xls

Figure 8. & 9.  Incremental.xls (2mm inc (2)) & (2cm inc)

Figure 10. & 11.  Stepper Stand Flatness Checking Rev TH.xls (RailCheck)
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Orig Enc

		Set Position		Encoder Pos		Inferometer Pos		Int - Enc(cm)		Set - Int (cm)		Int - Enc(in)		Set Pos (in)				Original Encoder Data 7-11-00

		0		0		0		0		0.000		0.0000		0.000

		10		9.9981		9.9985		0.0004		0.002		0.0002		3.937

		20		20.0025		20.0026		0.0001		-0.003		0.0000		7.874

		30		30.0006		29.998		-0.0026		0.002		-0.0010		11.811

		40		40.0004		40.0001		-0.0003		-0.000		-0.0001		15.748

		50		50.0062		50.0022		-0.004		-0.002		-0.0016		19.685

		60		60.0062		60.0023		-0.0039		-0.002		-0.0015		23.622

		70		70.0062		70.0024		-0.0038		-0.002		-0.0015		27.559

		80		80.0075		80.0014		-0.0061		-0.001		-0.0024		31.496

		90		90.0055		89.9985		-0.007		0.001		-0.0028		35.433

		100		100.0055		99.9982		-0.0073		0.002		-0.0029		39.370

		110		110.0004		109.9935		-0.0069		0.007		-0.0027		43.307

		120		119.9991		119.9897		-0.0094		0.010		-0.0037		47.244

		130		129.9978		129.9876		-0.0102		0.012		-0.0040		51.181

		140		139.9991		139.9862		-0.0129		0.014		-0.0051		55.118

		150		149.9991		149.9857		-0.0134		0.014		-0.0053		59.055

		160		159.9978		159.99834		Bad Point		0.002				62.992

		170		170.0181		170.0034		-0.0147		-0.003		-0.0058		66.929

		180		180.0143		179.9968		-0.0175		0.003		-0.0069		70.866

		190		190.0123		189.9971		-0.0152		0.003		-0.0060		74.803

		200		200.0225		200.0023		-0.0202		-0.002		-0.0080		78.740

		210		210.0186		209.9976		-0.021		0.002		-0.0083		82.677

		220		220.025		220.003		-0.022		-0.003		-0.0087		86.614

		230		230.0211		230		-0.0211		0.000		-0.0083		90.551

		240		240.0268		240.0042		-0.0226		-0.004		-0.0089		94.488

		250		250.0255		250.0008		-0.0247		-0.001		-0.0097		98.425

		260		260.0249		259.9995		-0.0254		0.000		-0.0100		102.362

		270		270.028		270		-0.028		0.000		-0.0110		106.299

		280		280.028		279.9974		-0.0306		0.003		-0.0120		110.236

		290		290.0305		289.9999		-0.0306		0.000		-0.0120		114.173

		300		300.0305		299.9999		-0.0306		0.000		-0.0120		118.110

		310		310.033		310.0023		-0.0307		-0.002		-0.0121		122.047

		320		320.033		320.0008		-0.0322		-0.001		-0.0127		125.984
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		Set Position		Encoder Pos		Offset in Inches		Inferometer Pos		Offset in Inches		Enc-Int				7/11/00

		0		0.0000		0.0000		0.0000		0.0000		0		0.0000

		10		9.9970		0.0012		9.9983		0.0007		-0.0013		-0.0005

		20		20.0003		-0.0001		20.0028		-0.0011		-0.0025		-0.0010

		30		29.9973		0.0011		29.9981		0.0007		-0.0008		-0.0003

		40		40.0000		0.0000		39.9994		0.0002		0.0006		0.0002

		50		50.0002		-0.0001		50.0023		-0.0009		-0.0021		-0.0008

		60		59.9952		0.0019		59.9966		0.0013		-0.0014		-0.0006

		70		69.9973		0.0011		70.0009		-0.0004		-0.0036		-0.0014

		80		79.9879		0.0048		79.9938		0.0024		-0.0059		-0.0023

		90		89.9976		0.0009		90.0001		-0.0000		-0.0025		-0.0010

		100		99.9972		0.0011		100.0017		-0.0007		-0.0045		-0.0018

		110		109.9980		0.0008		110.0030		-0.0012		-0.005		-0.0020

		120		119.9962		0.0015		120.0001		-0.0000		-0.0039		-0.0015

		130		129.9989		0.0004		130.0031		-0.0012		-0.0042		-0.0017

		140		139.9933		0.0026		139.9939		0.0024		-0.0006		-0.0002

		150		149.9992		0.0003		150.0022		-0.0009		-0.003		-0.0012

		160		159.9962		0.0015		159.9998		0.0001		-0.0036		-0.0014

		170		169.9995		0.0002		170.0039		-0.0015		-0.0044		-0.0017

		180		179.9940		0.0024		179.9971		0.0011		-0.0031		-0.0012

		190		189.9954		0.0018		189.9999		0.0000		-0.0045		-0.0018

		200		200.0007		-0.0003		200.0026		-0.0010		-0.0019		-0.0007

		210		209.9957		0.0017		209.9981		0.0007		-0.0024		-0.0009

		220		220.0010		-0.0004		220.0033		-0.0013		-0.0023		-0.0009

		230		229.9961		0.0015		230.0004		-0.0002		-0.0043		-0.0017

		240		240.0007		-0.0003		240.0048		-0.0019		-0.0041		-0.0016

		250		249.9983		0.0007		250.0014		-0.0006		-0.0031		-0.0012

		260		259.9972		0.0011		260.0001		-0.0000		-0.0029		-0.0011

		270		269.9980		0.0008		270.0006		-0.0002		-0.0026		-0.0010

		280		279.9975		0.0010		279.9982		0.0007		-0.0007		-0.0003

		290		289.9989		0.0004		290.0004		-0.0002		-0.0015		-0.0006

		300		299.9978		0.0009		300.0007		-0.0003		-0.0029		-0.0011

		310		309.9992		0.0003		310.0028		-0.0011		-0.0036		-0.0014

		320		319.9981		0.0007		320.0014		-0.0006		-0.0033		-0.0013
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		Set Position		Encoder Pos		Offset in Inches		Inferometer Pos		Inter -Set		Inter - Enc

		0		0.0006		-0.0002362205		0		0		-0.0002362205

		10		9.9977		0.0009055118		9.9986		-0.0005511811		0.0003543307

		20		19.9942		0.0022834646		19.9969		-0.0012204724		0.0010629921

		30		29.9983		0.0006692913		29.9976		-0.0009448819		-0.0002755906

		40		40.0011		-0.0004330709		39.9985		-0.0005905512		-0.001023622

		50		49.9982		0.0007086614		49.9983		-0.0006692913		0.0000393701

		60		60.0004		-0.0001574803		60.0019		0.0007480315		0.0005905512

		70		69.9982		0.0007086614		70.0002		0.0000787402		0.0007874016

		80		79.987		0.0051181102		79.9932		-0.0026771654		0.0024409449

		90		89.9993		0.0002755906		89.9998		-0.0000787402		0.0001968504

		100		99.9952		0.0018897638		99.9977		-0.0009055118		0.000984252

		110		110.0005		-0.0001968504		110.0019		0.0007480315		0.0005511811

		120		119.9983		0.0006692913		119.9987		-0.000511811		0.0001574803

		130										0

		140		140.002		-0.0007874016		140.0016		0.0006299213		-0.0001574803

		150		149.9998		0.0000787402		149.9985		-0.0005905512		-0.000511811

		160		159.9962		0.001496063		159.9944		-0.0022047244		-0.0007086614

		170		170.0022		-0.0008661417		170.0023		0.0009055118		0.0000393701

		180		179.9942		0.0022834646		179.9955		-0.0017716535		0.000511811

		190		189.9945		0.0021653543		189.9954		-0.0018110236		0.0003543307

		200		199.998		0.0007874016		199.9932		-0.0026771654		-0.0018897638

		210		209.9983		0.0006692913		209.9956		-0.0017322835		-0.0010629921

		220		219.9941		0.0023228346		219.9938		-0.0024409449		-0.0001181102

		230		230.0014		-0.0005511811		229.9999		-0.0000393701		-0.0005905512

		240		239.9947		0.0020866142		239.9949		-0.002007874		0.0000787402

		250		249.9962		0.001496063		249.995		-0.0019685039		-0.0004724409

		260		260.0009		-0.0003543307		259.9978		-0.0008661417		-0.0012204724

		270		270.0025		-0.000984252		269.9983		-0.0006692913		-0.0016535433

		280		280.0009		-0.0003543307		279.9955		-0.0017716535		-0.0021259843

		290		290.0031		-0.0012204724		289.9978		-0.0008661417		-0.0020866142

		300		300.002		-0.0007874016		299.9977		-0.0009055118		-0.0016929134

		310		310.0036		-0.0014173228		310.0001		0.0000393701		-0.0013779528

		320		320.0026		-0.001023622		319.9986		-0.0005511811		-0.0015748031

		310		310.0036		-0.0014173228		310.0002		0.0000787402		-0.0013385827

		300		300.0033		-0.0012992126		299.9992		-0.0003149606		-0.0016141732

		290		290.0018		-0.0007086614		289.9962		-0.001496063		-0.0022047244

		280		280.0021		-0.0008267717		279.9964		-0.0014173228		-0.0022440945

		270		270.005		-0.0019685039		270.0008		0.0003149606		-0.0016535433

		260		260.0022		-0.0008661417		259.9984		-0.0006299213		-0.001496063

		250		250.0095		-0.0037401575		250.0046		0.0018110236		-0.0019291339

		240		240.0042		-0.0016535433		240.0017		0.0006692913		-0.000984252

		230		230.0014		-0.0005511811		230.0002		0.0000787402		-0.0004724409

		220		220.0043		-0.0016929134		220.0008		0.0003149606		-0.0013779528

		210		209.9995		0.0001968504		209.9959		-0.0016141732		-0.0014173228

		200		200.0037		-0.0014566929		200.0001		0.0000393701		-0.0014173228

		190		189.999		0.0003937008		189.9976		-0.0009448819		-0.0005511811

		180		180		0		179.9995		-0.0001968504		-0.0001968504

		170		170.0067		-0.0026377953		170.0056		0.0022047244		-0.0004330709

		160		159.9994		0.0002362205		159.9991		-0.0003543307		-0.0001181102

		150		150.0029		-0.0011417323		150.004		0.0015748031		0.0004330709

		140		139.9982		0.0007086614		139.9988		-0.0004724409		0.0002362205

		130		130.0062		-0.0024409449		130.0054		0.0021259843		-0.0003149606

		120		120.0008		-0.0003149606		120.0024		0.0009448819		0.0006299213

		110		110.0001		-0.0000393701		109.9998		-0.0000787402		-0.0001181102

		100		100.0009		-0.0003543307		100.0013		0.000511811		0.0001574803

		90		90.0089		-0.003503937		90.0066		0.0025984252		-0.0009055118

		80		79.9997		0.0001181102		79.9998		-0.0000787402		0.0000393701

		70		70.0102		-0.004015748		70.0069		0.0027165354		-0.0012992126

		60		59.9998		0.0000787402		59.9987		-0.000511811		-0.0004330709

		50		50.002		-0.0007874016		50.0015		0.0005905512		-0.0001968504

		40		40.0011		-0.0004330709		39.9994		-0.0002362205		-0.0006692913

		30		30.0015		-0.0005905512		30.0017		0.0006692913		0.0000787402

		20		20.0006		-0.0002362205		20.0023		0.0009055118		0.0006692913

		10		9.9971		0.0011417323		9.9976		-0.0009448819		0.0001968504

		0		0.0019		-0.0007480315		0.0012		0.0004724409		-0.0002755906
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6-15-00

				TAKEN 6/15/00

		Set Position		Motor Readback		Encoder Readback		Display		Set-Inter						Max		Min		Spread		Average

										Diff (in)						Diff (in)		Diff (in)		Diff (in)		Offset

		home		0		0		0		0				Home		0.0008		-0.0282		0.0290		-0.0171

		1		0.9931		0.995		0.997		0.0012				Other Pos		0.0270		0.0003		0.0267		0.0121

		home		0.0025		0.0044		0.002		-0.0008

		2		1.9964		1.9977		1.9992		0.0003				Inter at Zero				Other Pos

		home		-0.0051		-0.0057		-0.0073		0.0029				(cm)		(in)		Diff (in)

		3		2.9997		3.001		2.9938		0.0024				0

		home		-0.0025		-0.0044		-0.0033		0.0013				0.002		0.0008		0.0012

		4		3.9954		3.9954		3.9969		0.0012				-0.0073		-0.0029		0.0003

		home		-0.0076		-0.0076		-0.0072		0.0028				-0.0033		-0.0013		0.0024

		5		4.911		4.9924		4.983		0.0067				-0.0072		-0.0028		0.0012

		home		-0.0102		-0.0108		-0.0072		0.0028				-0.0072		-0.0028		0.0067

		6		5.9919		5.9931		5.9908		0.0036				-0.0092		-0.0036		0.0036

		home		-0.0178		-0.021		-0.0092		0.0036				-0.0133		-0.0052		0.0029

		7		6.9952		6.9972		6.9926		0.0029				-0.0619		-0.0244		0.0063

		home		0		0		-0.0133		0.0052				-0.0619		-0.0244		0.0269

		8		7.9985		7.9997		7.9839		0.0063				-0.062		-0.0244		0.0244

		home		-0.033		-0.0311		-0.0619		0.0244				-0.0621		-0.0244		0.0270

		9		8.9992		8.9999		8.9318		0.0269				-0.062		-0.0244		0.0238

		home		0.0025		0.0032		-0.0619		0.0244				-0.0621		-0.0244		0.0248

		10		9.9974		9.9981		9.9379		0.0244				-0.0622		-0.0245		0.0215

		home		-0.0076		-0.0063		-0.062		0.0244				0.0622		-0.0245		0.0248

		11		10.9982		10.9982		10.9315		0.0270				-0.0622		-0.0245		0.0233

		home		-0.0076		-0.0083		-0.0621		0.0244				0.0625		-0.0246		0.0258

		12		11.9964		11.9977		11.9395		0.0238				-0.0645		-0.0254

		home		-0.0203		-0.0197		-0.0622		0.0245				-0.0646		-0.0254		0.0238

		13		12.9972		12.9985		12.937		0.0248				-0.0716		-0.0282		0.0269

		home		0		0		0.0622		-0.0245

		14		13.9979		13.9979		13.9454		0.0215

		home		-0.0254		-0.0254		-0.0622		0.0245

		15		14.9987		14.9993		14.9371		0.0248

		home		0.0051		0.0032		1.9369		-0.7626

		16		15.9966		15.9988		15.9407		0.0233

		home		0.0025		0.0038		0.0625		-0.0246

		17		16.9977		16.9977		16.9344		0.0258

		home		-0.0025		0		-0.0645		0.0254

		18		17.9984		17.9984		17.1923		0.3180

		home		0.0051		0.0044		-0.0646		0.0254

		19		18.9967		18.9973		18.9395		0.0238

		home		-0.0076		-0.0083		-0.0716		0.0282

		20		19.9974		19.9987		19.9316		0.0269

		home		-0.0127		-0.0108		-0.065		0.0256
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6-20-00

				TAKEN 6/20/00

																		Set Position		Display		Dial Gauge				20-Jun

		Set Position		Motor Display		Dial Gauge

										Inter		DG		Position				0		0		0				0		0

		home		0		0				0.0000		0.0000		0.0010				20		20						-0.020984252		-0.0255

		20		19.9974						-0.0008		-0.0150		0.0027				0		-0.0533		-0.0255				0.015		0.021

		home		-0.00203		-0.015				0.0030		0.0050		0.0014				21		20.988						0.012992126		0.015

		21		20.9931						0.0040		0.0050		0.0011				0		0.0381		0.021				-0.014015748		-0.015

		home		0.0076		0.005				-0.0020		-0.0050		0.0018				22		21.9989						0.024015748		0.065

		22		21.9964						0.0000		0.0005		0.0005				0		0.033		0.015				0.005		0.01

		home		0.0102		0.005				0.0000		0.0005		0.0022				23		22.9997						0		-0.001

		23		22.9972						-0.0090		-0.0020		0.0009				0		-0.0356		-0.015				0		-0.001

		home		-0.0051		-0.005				0.0030		-0.0015		0.0006				24		23.9979						-0.000984252		-0.0025

		24		23.9954						0.0060		-0.0015		0.0013				0		0.061		0.065				-0.005		-0.01

		home		0		0.0005				0.0050		0.0050		0.0000				25		24.9987						-0.007007874		-0.0255

		25		24.9987						0.0020		-0.0015		0.0013				0		0.0127		0.01				-0.005		-0.005

		home		0		0.0005				-0.0020		-0.0050		0.0006				26		25.9969						0.015		0.001

		26		25.9944						-0.0010		-0.0010		0.0029				0		0		-0.001				-0.012992126		-0.0015

		home		-0.0229		-0.002				0.0000		-0.0015		0.0002				27		26.9951						0.017007874		0.01

		27		26.9977						0.0020		0.0050		0.0015				0		0		-0.001				0		-0.001

		home		0.0076		-0.0015				0.0000		-0.0010		0.0018				28		27.9959						0.002007874		-0.015

		28		27.9984						0.0000		-0.0020		0.0011				0		-0.0025		-0.0025				-0.004015748		-0.001

		home		0.0152		-0.0015				-0.0040		-0.0010		0.0014				29		28.9966						-0.004015748		-0.001

		29		28.9966						-0.0040		-0.0010		0.0007				0		-0.0127		-0.01				0.005		0.055

		home		0.0127		0.005				0.0030		0.0060		0.0000				30		29.9999						0.029015748		0.058

		30		29.9999						-0.0030		-0.0050		0.0017				0		-0.0178		-0.0255				0.002007874		0.005

		home		0.0051		-0.0015				-0.0020		-0.0050		0.0014				29		28.9966						0.000984252		0.001

		29		28.9966						-0.0030		-0.0065		0.0001				0		-0.0127		-0.005				0.000984252		0.0026

		home		-0.0051		-0.005				-0.0040		-0.0010		0.0018				28		27.9959						-0.005984252		-0.0155

		28		27.9984						-0.0070		-0.0230		0.0015				0		0.0381		0.001				0.019015748		0.019

		home		-0.0025		-0.001				0.0080		0.0010		0.0002				27		26.9951						-0.000984252		-0.0015

		27		26.9926						0.0050		0.0100		0.0019				0		-0.033		-0.0015				0.002007874		0.002

		home		0		-0.0015				-0.0220		-0.0700		-0.0004				26		25.9969						0.005		0.0195

		26		25.9994						0.0240		0.0650		0.0013				0		0.0432		0.01				0		-0.001

		home		0.005		0.005				-0.0010		-0.0020		0.0000				25		24.9961

		25		24.9961														0		0		-0.001

		home		0		-0.001												24		23.9954

		24		23.9954														0		0.0051		-0.015

		home		0		-0.002												23		22.9972

		23		22.9972														0		-0.0102		-0.001

		home		-0.0102		-0.001												22		21.9964

		22		21.9964														0		-0.0102		-0.001

		home		-0.0102		-0.001												21		20.9956

		21		20.9982														0		0.0127		0.055

		home		0.0076		0.006												20		19.9974

		20		20														0		0.0737		0.058

		home		-0.0076		-0.005												21		20.988

		21		20.9956														0		0.0051		0.005

		home		-0.0051		-0.005												22		21.9989

		22		21.9964														0		0.0025		0.001

		home		-0.0076		-0.0065												23		22.9997

		23		22.9997														0		0.0025		0.0026

		home		-0.0102		-0.001												24		23.9954

		24		23.9954														0		-0.0152		-0.0155

		home		-0.0178		-0.023												25		24.9987

		25		24.9961														0		0.0483		0.019

		home		0.0203		0.001												26		25.9994

		26		25.9994														0		-0.0025		-0.0015

		home		0.0127		0.01												27		26.9951

		27		26.9951														0		0.0051		0.002

		home		-0.0559		-0.07												28		27.9844

		28		28.001														0		0.0127		0.0195

		home		0.061		0.065												29		28.9992

		29		28.9966														0		0		-0.001

		home		-0.0025		-0.002												30		30.0025

		30		29.9999
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6-22-00

		Set to 30 and sent home to 0				6/20/00

		Set Position		Interferometer		Dial Gauge				Home		Position		(-)		Dial Gage		(-)		Position

																				(in)

		home		0		0		1		0.0000		0.0009		-0.0009		0.0000		0.0000		0.394

		1		0.9977				2		0.0256		-0.0247		0.0247		-0.0255		0.0255		0.787

		home		0.0649		-0.0255		3		0.0242		-0.0238		0.0238		-0.0245		0.0245		1.181

		2		2.0627				4		0.0242		-0.0218		0.0218		-0.0245		0.0245		1.575

		home		0.0614		-0.0245		5		0.0213		-0.0231		0.0231		-0.0215		0.0215		1.969

		3		3.06054				6		0.0228		-0.0226		0.0226		-0.0230		0.0230		2.362

		home		0.0614		-0.0245		7		0.0212		-0.0211		0.0211		-0.0215		0.0215		2.756

		4		4.05536				8		0.0211		-0.0159		0.0159		-0.0210		0.0210		3.150

		home		0.0542		-0.0215		9		-0.0002		0.0025		-0.0025		0.0000		0.0000		3.543

		5		5.0587				10		0.0004		-0.0022		0.0022		-0.0010		0.0010		3.937

		home		0.058		-0.023		11		0.0005		-0.0020		0.0020		-0.0005		0.0005		4.331

		6		6.0575				12		0.0004		-0.0003		0.0003		-0.0005		0.0005		4.724

		home		0.0539		-0.0215		13		0.0003		-0.0024		0.0024		0.0000		0.0000		5.118

		7		7.0537				14		0.0004		-0.0028		0.0028		0.0000		0.0000		5.512

		home		0.0536		-0.021		15		0.0000		0.0015		-0.0015		0.0010		-0.0010		5.906

		8		8.0403				16		0.0004		-0.0031		0.0031		0.0000		0.0000		6.299

		home		-0.0006		0		17		-0.0007		0.0020		-0.0020		0.0000		0.0000		6.693

		9		8.9936				18		-0.0007		-0.0023		0.0023		0.0000		0.0000		7.087

		home		0.0011		-0.001		19		-0.0007		0.0057		-0.0057		0.0000		0.0000		7.480

		10		10.0057				20		-0.0044		0.0042		-0.0042		0.0035		-0.0035		7.874

		home		0.0012		-0.0005		21		-0.0016		-0.0009		0.0009		0.0000		0.0000		8.268

		11		11.0052				22		-0.0007		-0.0022		0.0022		0.0000		0.0000		8.661

		home		0.0011		-0.0005		23		-0.0044		0.0049		-0.0049		0.0035		-0.0035		9.055

		12		12.0008				24		-0.0009		0.0046		-0.0046		0.0000		0.0000		9.449

		home		0.0008		0		25		-0.0017		-0.0006		0.0006		0.0005		-0.0005		9.843

		13		13.006				26		-0.0017		0.0026		-0.0026		0.0005		-0.0005		10.236

		home		0.001		0		27		-0.0018		0.0012		-0.0012		0.0005		-0.0005		10.630

		14		14.0072				28		-0.0019		0.0088		-0.0088		0.0005		-0.0005		11.024

		home		0		0.001		29		-0.0019		-0.0006		0.0006		0.0010		-0.0010		11.417

		15		14.9962				30		-0.0019		0.0040		-0.0040		0.0005		-0.0005		11.811

		home		0.0009		0

		16		16.008

		home		-0.0017		0

		17		16.9949

		home		-0.0018		0

		18		18.0059

		home		-0.0019		0

		19		18.9854

		home		-0.0111		0.0035

		20		19.9894

		home		-0.0041

		21		21.0024

		home		-0.0019		0

		22		22.0057

		home		-0.0112		0.0035

		23		22.9876

		home		-0.0022		0

		24		23.9884

		home		-0.0044		0.0005

		25		25.0014

		home		-0.0044		0.0005

		26		25.9935

		home		-0.0046		0.0005

		27		26.997

		home		-0.0047		0.0005

		28		27.9776

		home		-0.0047		0.001

		29		29.0014

		home		-0.0047		0.0005

		30		29.9899
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6-27-00

		30 to home and Zeroed										2 to home and zeroed

		Set Position		Dial Gauge								Set Position		Dial Gauge

		Home = 0.0										Home = 0.0

		home		0		0						home		0		0

		1				-0.0265						1				-0.001

		home		-0.0265		-0.0265						home		-0.001		-0.0015

		2				-0.0265						2				-0.0015

		home		-0.0265		-0.0265						home		-0.0015		-0.0015

		3				-0.0265						3				-0.0015

		home		-0.0265		-0.0265						home		-0.0015		-0.0015

		4				-0.0265						4				-0.0015

		home		-0.0265		-0.0265						home		-0.0015		-0.0015

		5				-0.027						5				-0.0005

		home		-0.0265		-0.0285						home		-0.0015		-0.0015

		6				-0.0285						6				-0.0015

		home		-0.0265		-0.0285						home		-0.0015		-0.0015

		7				-0.0285						7				-0.0015

		home		-0.0265		-0.0285						home		-0.0015		-0.0015

		8				-0.0285						8				-0.0015

		home		-0.0265		-0.028						home		-0.0015		-0.0015

		9				-0.0285						9				-0.0015

		home		-0.027		-0.0285						home		-0.0005		-0.0005

		10				-0.0285						10				-0.0005

		home		-0.0285		-0.0285						home		-0.0015		-0.0005

		11				-0.0265						11				-0.0015

		home		-0.0285		-0.0285						home		-0.0015		-0.0015

		12				-0.0265						12				-0.0005

		home		-0.0285		-0.0265						home		-0.0015		-0.0005

		13				-0.0265						13				-0.0005

		home		-0.0285		-0.0265						home		-0.0015		-0.0005

		14				-0.027						14				-0.0005

		home		-0.0285		-0.027						home		-0.0015		-0.0005

		15				-0.0265						15				-0.0005

		home		-0.0285		-0.027						home		-0.0015		-0.0015

		16										16

		home		-0.028								home		-0.0015

		17										17

		home		-0.0285								home		-0.0015

		18										18

		home		-0.0285								home		-0.0005

		19										19

		home		-0.0285								home		-0.0005

		20										20

		home		-0.0285								home		-0.0005

		21										21

		home		-0.0265								home		-0.0015

		22										22

		home		-0.0285								home		-0.0015

		23										23

		home		-0.0265								home		-0.0005

		24										24

		home		-0.0265								home		-0.0005

		25										25

		home		-0.0265								home		-0.0005

		26										26

		home		-0.0265								home		-0.0005

		27										27

		home		-0.027								home		-0.0005

		28										28

		home		-0.027								home		-0.0005

		29										29

		home		-0.0265								home		-0.0005

		30										30

		home		-0.027								home		-0.0015
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Zeroed From 30 cm

Zeroed From 2 cm

Position (cm)

Home Error (in)

Home Positioning Error



		no factor												with correction factor

		Set Position		Actual		Set - Actual		320 Diff		320 Diff				Set Position		Actual		Set - Actual		320 Diff		320 Diff

		Home = 0.0		Interferometer				Inter (cm)		Inter (in)				Home = 0.0		Interferometer				Inter (cm)		Inter (in)

		0		0		0		0.0363		0.0143				0		0		0		0.0005		0.0002

		320		319.9637		0.0363		0.0418		0.0165				320		320.0005		0.0005		0.0011		0.0004

		0		0.0061		-0.0061		0.042		0.0165				0		0.0104		0.0104		0.0011		0.0004

		320		319.9582		0.0418		0.0452		0.0178				320		320.0011		0.0011		0.0007		0.0003

		0		-0.0002		0.0002		0.0418		0.0165				0		0.0103		0.0103		0.0007		0.0003

		320		319.958		0.042		0.0454		0.0179				320		320.0011		0.0011		0.0006		0.0002

		0		-0.0017		0.0017		0.0452		0.0178				0		0.01		0.01		0.0006		0.0002

		320		319.9548		0.0452		0.0423		0.0167				320		320.0007		0.0007		0.0002		0.0001

		0		-0.002		0.002		0.0422		0.0166				0		0.0099		0.0099		0.0003		0.0001

		320		319.9582		0.0418		0.042		0.0165				320		320.0007		0.0007		0.0001		0.0000

		0		-0.0022		0.0022		0.0453		0.0178				0		0.0096		0.0096		-0.0001		-0.0000

		320		319.9546		0.0454		0.0453		0.0178				320		320.0006		0.0006		0.0003		0.0001

		0		-0.0019		0.0019								0		0.0094		0.0094		-0.0004		-0.0002

		320		319.9548		0.0452								320		320.0006		0.0006		-0.0003		-0.0001

		0		-0.0021		0.0021								0		0.0091		0.0091

		320		319.9577		0.0423								320		320.0002		0.0002

		0		-0.0026		0.0026		0 Diff		1 Diff				0		0.0089		0.0089		0 Diff		1 Diff

		320		319.9578		0.0422		Inter (cm)		Inter (in)				320		320.0003		0.0003		Inter (cm)		Inter (in)

		0		-0.0004		0.0004		0		0.0000				0		0.0091		0.0091		0		0.0000

		320		319.958		0.042		-0.0061		-0.0030				320		320.0001		0.0001		0.0104		0.0051

		0		-0.0021		0.0021		0.0002		0.0001				0		0.0089		0.0089		0.0103		0.0050

		320		319.9547		0.0453		0.0017		0.0008				320		319.9999		-0.0001		0.01		0.0049

		0		-0.0024		0.0024		0.002		0.0010				0		0.0098		0.0098		0.0099		0.0048

		320		319.9547		0.0453		0.0022		0.0011				320		320.0003		0.0003		0.0096		0.0047

		0		-0.0004		0.0004		0.0019		0.0009				0		0.0098		0.0098		0.0094		0.0046

		320		319.2249		0.7751		0.0021		0.0010				320		319.9966		-0.0034		0.0091		0.0044

		0		-0.07353		0.07353		0.0026		0.0013				0		0.0091		0.0091		0.0089		0.0043

		320		319.2247		0.7753		0.0004		0.0002				320		319.9996		-0.0004		0.0091		0.0044

		0		-0.07356		0.07356		0.0021		0.0010				0		0.0093		0.0093		0.0089		0.0043

		320				320		0.0024		0.0012				320		319.9997		-0.0003		0.0098		0.0048

								0.0004		0.0002										0.0098		0.0048

																				0.0091		0.0044

																				0.0093		0.0045
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320 cm Error

0 Error

Try

Set Position - Actual Position (cm)

Uncorrected Stepper Stand Absolute Position Error at 320 cm
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Try

Set Position - Actual Position

Corrected Stepper Stand Absolute Postioin Error at 320 cm



		Set to 30 and sent home to 0												Set

		Set Position		Display				Pos		Pos		Home		Position

								(cm)		(in)

		home		0				1		0.3937		0.0000		-0.0004

		1		1.001				2		0.7874		0.0029		0.0028

		home		0.00746				3		1.1811		-0.0014		0.0026

		2		1.993				4		1.5748		-0.0001		0.0012

		home		-0.0036				5		1.9685		-0.0001		0.0002

		3		2.9934				6		2.3622		-0.0015		0.0014

		home		-0.0003				7		2.7559		-0.0015		0.0041

		4		3.9969				8		3.1496		-0.0015		0.0023

		home		-0.0003				9		3.5433		-0.0015		0.0011

		5		4.9996				10		3.9370		-0.0015		0.0008

		home		-0.0039				11		4.3307		-0.0016		0.0020

		6		5.9964				12		4.7244		-0.0002		-0.0002

		home		-0.0038				13		5.1181		-0.0002		0.0009

		7		6.9896				14		5.5118		-0.0016		0.0009

		home		-0.0037				15		5.9055		-0.0002		0.0006

		8		7.9941				16		6.2992		-0.0002		0.0006

		home		-0.0039				17		6.6929		-0.0003		0.0010

		9		8.9973				18		7.0866		-0.0002		0.0008

		home		-0.0038				19		7.4803		-0.0009		-0.0000

		10		9.998				20		7.8740		-0.0009		0.0014

		home		-0.0041				21		8.2677		-0.0006		0.0005

		11		10.995				22		8.6614		-0.0006		0.0006

		home		-0.0005				23		9.0551		-0.0006		0.0003

		12		12.0005				24		9.4488		-0.0028		0.0028

		home		-0.0004				25		9.8425		-0.0014		0.0024

		13		12.9976				26		10.2362		-0.0014		0.0024

		home		-0.0041				27		10.6299		-0.0015		0.0019

		14		13.9978				28		11.0236		-0.0016		0.0035

		home		-0.0006				29		11.4173		-0.0015		0.0032

		15		14.9986				30		11.8110		-0.0015		0.0023

		home		-0.0006								-0.0016

		16		15.9986

		home		-0.0007

		17		16.9975

		home		-0.0006

		18		17.998

		home		-0.0022

		19		19.0001

		home		-0.0023

		20		19.9964

		home		-0.0014

		21		20.9987

		home		-0.0014

		22		21.9986

		home		-0.0016

		23		22.9992

		home		-0.0071

		24		23.9928

		home		-0.0036

		25		24.9938

		home		-0.0036

		26		25.9938

		home		-0.0038

		27		26.9953

		home		-0.004

		28		27.9911

		home		-0.0039

		29		28.9919

		home		-0.0039

		30		29.9942

		home		-0.004
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2mm inc

		

		Set Position		Motor Readback		Encoder Readback		Display		Motor-Enc		Enc-Inf		Abs Set		Inc		Set +

										Diff (in)		Diff (in)		Diff (in)		Diff (in)		Offset

		100		99.9998		99.9998		99.9902		0		0.0096		0.0039				-0.0152				Forward										Backward

		100.2		100.1954		100.1954		100.1864		0		0.009		0.0054		0.0015		-0.0114				Max		Min		Spread		Average				Max		Min		Spread		Average

		100.4		100.3986		100.3979		100.3897		0.0003		0.0082		0.0041		-0.0013		-0.0147				Diff (in)		Diff (in)		(in)		Diff (in)				Diff (in)		Diff (in)		(in)		Diff (in)

		100.6		100.5992		100.5999		100.5913		-0.0003		0.0086		0.0034		-0.0006		-0.0163		Absolute		0.0069		0.0005		0.0064		0.0046				0.0091		0.0007		0.0083		0.0030

		100.8		100.7923		100.7929		100.7864		-0.0002		0.0065		0.0054		0.0019		-0.0114		Increment		0.0036		-0.0047		0.0083		0.0000				0.0041		-0.0075		0.0117		-0.0000

		101		100.998		100.9987		100.9892		-0.0003		0.0095		0.0043		-0.0011		-0.0142

		101.2		101.1987		101.1987		101.1896		0.0000		0.0091		0.0041		-0.0002		-0.0146

		101.4		101.3993		101.3993		101.3883		0.0000		0.011		0.0046		0.0005

		101.6		101.5949		101.5956		101.5861		-0.0003		0.0095		0.0055		0.0009

		101.8		101.7981		101.8		101.789		-0.0007		0.011		0.0043		-0.0011

		102		101.9998		101.9988		101.989		0.0004		0.0098		0.0043		-0.0000

		102.2		102.1994		102.2001		102.1901		-0.0003		0.01		0.0039		-0.0004

		102.4		102.4001		102.4001		102.39		0.0000		0.0101		0.0039		0.0000

		102.6		102.5957		102.5957		102.5866		0.0000		0.0091		0.0053		0.0013

		102.8		102.7963		102.7982		102.7898		-0.0007		0.0084		0.0040		-0.0013

		103		102.997		102.9976		102.9889		-0.0002		0.0087		0.0044		0.0004

		103.2		103.1875		103.1888		103.1831		-0.0005		0.0057		0.0067		0.0023

		103.4		103.3932		103.3939		103.3844		-0.0003		0.0095		0.0061		-0.0005

		103.6		103.599		103.599		103.5892		0.0000		0.0098		0.0043		-0.0019

		103.8		103.7905		103.8003		103.7905		-0.0039		0.0098		0.0037		-0.0005

		104		103.9901		103.9914		103.9824		-0.0005		0.009		0.0069		0.0032

		104.2		104.1959		104.1959		104.1855		0.0000		0.0104		0.0057		-0.0012

		104.4		104.3965		104.3972		104.3867		-0.0003		0.0105		0.0052		-0.0005

		104.6		104.5997		104.6004		104.5903		-0.0003		0.0101		0.0038		-0.0014

		104.8		104.7953		104.7972		104.7865		-0.0007		0.0107		0.0053		0.0015

		105		104.9985		104.9998		104.9894		-0.0005		0.0104		0.0042		-0.0011

		105.2		105.1992		105.1992		105.1902		0.0000		0.009		0.0039		-0.0003

		105.4		105.3998		105.3998		105.3915		0.0000		0.0083		0.0033		-0.0005

		105.6		105.5954		105.5961		105.5874		-0.0003		0.0087		0.0050		0.0016

		105.8		105.7986		105.7993		105.7894		-0.0003		0.0099		0.0042		-0.0008

		106		105.9993		105.9993		105.9891		0.0000		0.0102		0.0043		0.0001

		106.2		106.1974		106.1987		106.1881		-0.0005		0.0106		0.0047		0.0004

		106.4		106.3955		106.3968		106.3867		-0.0005		0.0101		0.0052		0.0006

		106.6		106.5987		106.6		106.5987		-0.0005		0.0013		0.0005		-0.0047

		106.8		106.7994		106.8		106.7896		-0.0002		0.0104		0.0041		0.0036

		107		106.9924		106.9931		106.9837		-0.0003		0.0094		0.0064		0.0023

		107.2		107.2007		107.2007		107.1905		0.0000		0.0102		0.0037		-0.0027

		107.4		107.3963		107.3963		107.3869		0.0000		0.0094		0.0052		0.0014

		107.6		107.5969		107.5995		107.59		-0.0010		0.0095		0.0039		-0.0012

		107.8		107.7951		107.7963		107.7872		-0.0005		0.0091		0.0050		0.0011

		108		108.0008		108.0008		107.9918		0.0000		0.009		0.0032		-0.0018

		108.2		108.1989		108.1996		108.1904		-0.0003		0.0092		0.0038		0.0006

		108.4		108.397		108.3989		108.3899		-0.0007		0.009		0.0040		0.0002

		108.6		108.5926		108.5945		108.583		-0.0007		0.0115		0.0067		0.0027

		108.8		108.7933		108.7939		108.7824		-0.0002		0.0115		0.0069		0.0002

		109		108.9965		108.9965		108.9857		0.0000		0.0108		0.0056		-0.0013

		109.2		109.1946		109.1965		109.1872		-0.0007		0.0093		0.0050		-0.0006

		109.4		109.3927		109.3934		109.3836		-0.0003		0.0098		0.0065		0.0014

		109.6		109.5959		109.5978		109.5867		-0.0007		0.0111		0.0052		-0.0012

		109.8		109.7991		109.7998		109.7899		-0.0003		0.0099		0.0040		-0.0013

		110		109.9972		109.9991		109.99		-0.0007		0.0091		0.0039		-0.0000

		120		199.9921		119.994		119.983

		110		109.9998		109.9998		109.9902		0.0000		0.0096		0.0039

		109.8		109.7991		109.801		109.791		-0.0007		0.01		0.0035		-0.0003

		109.6		109.601		109.6016		109.5907		-0.0002		0.0109		0.0037		0.0001

		109.4		109.3978		109.3978		109.3875		0.0000		0.0103		0.0049		0.0013

		109.2		109.2073		109.2079		109.177		-0.0002		0.0309		0.0091		0.0041

		109		109.0041		109.0047		108.9961		-0.0002		0.0086		0.0015		-0.0075

		108.8		108.8009		108.8015		108.7911		-0.0002		0.0104		0.0035		0.0020

		108.6		108.5977		108.599		108.5895		-0.0005		0.0095		0.0041		0.0006

		108.4		108.4072		108.4078		108.3968		-0.0002		0.011		0.0013		-0.0029

		108.2		108.204		108.2053		108.1957		-0.0005		0.0096		0.0017		0.0004

		108		107.9983		108.0002		107.9909		-0.0007		0.0093		0.0036		0.0019

		107.8		107.7976		107.7995		107.7898		-0.0007		0.0097		0.0040		0.0004

		107.6		107.602		107.6039		107.594		-0.0007		0.0099		0.0024		-0.0017

		107.4		107.3988		107.4007		107.3909		-0.0007		0.0098		0.0036		0.0012

		107.2		107.2007		107.2007		107.1905		0.0000		0.0102		0.0037		0.0002

		107		106.9975		106.9975		106.9873		0.0000		0.0102		0.0050		0.0013

		106.8		106.8045		106.8051		106.797		-0.0002		0.0081		0.0012		-0.0038

		106.6		106.6038		106.6038		106.5956		0.0000		0.0082		0.0017		0.0006

		106.4		106.3955		106.3974		106.3872		-0.0007		0.0102		0.0050		0.0033

		106.2		106.2025		106.205		106.1959		-0.0010		0.0091		0.0016		-0.0034

		106		105.9967		105.9986		105.9884		-0.0007		0.0102		0.0046		0.0030

		105.8		105.8012		105.8031		105.7926		-0.0007		0.0105		0.0029		-0.0017

		105.6		105.598		105.5999		105.5898		-0.0007		0.0101		0.0040		0.0011

		105.4		105.4024		105.4043		105.3964		-0.0007		0.0079		0.0014		-0.0026

		105.2		105.2093		105.21		105.1971		-0.0003		0.0129		0.0011		-0.0003

		105		105.0036		105.0049		104.9939		-0.0005		0.011		0.0024		0.0013

		104.8		104.7979		104.7998		104.7899		-0.0007		0.0099		0.0040		0.0016

		104.6		104.6048		104.6055		104.596		-0.0003		0.0095		0.0016		-0.0024

		104.4		104.4067		104.4067		104.3965		0.0000		0.0102		0.0014		-0.0002

		104.2		104.201		104.2022		104.1935		-0.0005		0.0087		0.0026		0.0012

		104		104.0003		104.0009		103.9905		-0.0002		0.0104		0.0037		0.0012

		103.8		103.8047		103.8047		103.7928		0.0000		0.0119		0.0028		-0.0009

		103.6		103.599		103.599		103.5883		0.0000		0.0107		0.0046		0.0018

		103.4		103.3983		103.3996		103.3889		-0.0005		0.0107		0.0044		-0.0002

		103.2		103.1977		103.1996		103.1891		-0.0007		0.0105		0.0043		-0.0001

		103		103.0046		103.0046		102.9969		0.0000		0.0077		0.0012		-0.0031

		102.8		102.8065		102.8084		102.7968		-0.0007		0.0116		0.0013		0.0000

		102.6		102.6058		102.6071		102.5948		-0.0005		0.0123		0.0020		0.0008

		102.4		102.4001		102.4001		102.3894		0.0000		0.0107		0.0042		0.0021

		102.2		102.2045		102.2069		102.1952		-0.0009		0.0117		0.0019		-0.0023

		102		101.9662		101.9981		101.9982		-0.0126		-0.0001		0.0007		-0.0012

		101.8		101.7981		101.8		101.7889		-0.0007		0.0111		0.0044		0.0037

		101.6		101.6025		101.6025		101.5909		0.0000		0.0116		0.0036		-0.0008

		101.4		101.407		101.4089		101.3954		-0.0007		0.0135		0.0018		-0.0018

		101.2		101.2063		101.2082		101.1958		-0.0007		0.0124		0.0017		-0.0002

		101		101.0031		101.005		100.9925		-0.0007		0.0125		0.0030		0.0013

		100.8		100.7974		100.7993		100.7888		-0.0007		0.0105		0.0044		0.0015

		100.6		100.6043		100.6062		100.5956		-0.0007		0.0106		0.0017		-0.0027

		100.4		100.4087		100.4087		100.3965		0.0000		0.0122		0.0014		-0.0004

		100.2		100.203		100.203		100.1946		0.0000		0.0084		0.0021		0.0007

		100		99.9998		100.0017		99.9911		-0.0007		0.0106		0.0035		0.0014
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Abs Diff (corr) (1)

				6/22/00				Reverification after offset factored in

		Set Position		Display						Abs Set		Inc		Set +

										Diff (in)		Diff (in)		Offset

		100		99.9902						0.0039				-0.0152				Forward										Backward

		100.2		100.1864						0.0054		0.0015		-0.0114				Max		Min		Spread		Average				Max		Min		Spread		Average

		100.4		100.3897						0.0041		-0.0013		-0.0147				Diff (in)		Diff (in)		(in)		Diff (in)				Diff (in)		Diff (in)		(in)		Diff (in)

		100.6		100.5913						0.0034		-0.0006		-0.0163		Absolute		0.0069		0.0005		0.0064		0.0046				-0.0009		-0.0069		0.0060		-0.0022

		100.8		100.7864						0.0054		0.0019		-0.0114		Increment		0.0036		-0.0047		0.0083		0.0000				0.0033		-0.0030		0.0063		-0.0000

		101		100.9892						0.0043		-0.0011		-0.0142

		101.2		101.1896						0.0041		-0.0002		-0.0146

		101.4		101.3883						0.0046		0.0005

		101.6		101.5861						0.0055		0.0009

		101.8		101.789						0.0043		-0.0011

		102		101.989						0.0043		-0.0000

		102.2		102.1901						0.0039		-0.0004

		102.4		102.39						0.0039		0.0000

		102.6		102.5866						0.0053		0.0013

		102.8		102.7898						0.0040		-0.0013

		103		102.9889						0.0044		0.0004

		103.2		103.1831						0.0067		0.0023

		103.4		103.3844						0.0061		-0.0005

		103.6		103.5892						0.0043		-0.0019

		103.8		103.7905						0.0037		-0.0005

		104		103.9824						0.0069		0.0032

		104.2		104.1855						0.0057		-0.0012

		104.4		104.3867						0.0052		-0.0005

		104.6		104.5903						0.0038		-0.0014

		104.8		104.7865						0.0053		0.0015

		105		104.9894						0.0042		-0.0011

		105.2		105.1902						0.0039		-0.0003

		105.4		105.3915						0.0033		-0.0005

		105.6		105.5874						0.0050		0.0016

		105.8		105.7894						0.0042		-0.0008

		106		105.9891						0.0043		0.0001

		106.2		106.1881						0.0047		0.0004

		106.4		106.3867						0.0052		0.0006

		106.6		106.5987						0.0005		-0.0047

		106.8		106.7896						0.0041		0.0036

		107		106.9837						0.0064		0.0023

		107.2		107.1905						0.0037		-0.0027

		107.4		107.3869						0.0052		0.0014

		107.6		107.59						0.0039		-0.0012

		107.8		107.7872						0.0050		0.0011

		108		107.9918						0.0032		-0.0018

		108.2		108.1904						0.0038		0.0006

		108.4		108.3899						0.0040		0.0002

		108.6		108.583						0.0067		0.0027

		108.8		108.7824						0.0069		0.0002

		109		108.9857						0.0056		-0.0013

		109.2		109.1872						0.0050		-0.0006

		109.4		109.3836						0.0065		0.0014

		109.6		109.5867						0.0052		-0.0012

		109.8		109.7899						0.0040		-0.0013

		110		109.99						0.0039		-0.0000

		120		119.9999

		110		110.011						-0.0043

		109.8		109.8077						-0.0030		0.0013

		109.6		109.6038						-0.0015		0.0015

		109.4		109.41						-0.0039		-0.0024

		109.2		109.2175						-0.0069		-0.0030

		109		109.0091						-0.0036		0.0033

		108.8		108.8057						-0.0022		0.0013

		108.6		108.6096						-0.0038		-0.0015

		108.4		108.41						-0.0039		-0.0002

		108.2		108.2037						-0.0015		0.0025

		108		108.006						-0.0024		-0.0009

		107.8		107.8045						-0.0018		0.0006

		107.6		107.6034						-0.0013		0.0004

		107.4		107.407						-0.0028		-0.0014

		107.2		107.2055						-0.0022		0.0006

		107		107.0067						-0.0026		-0.0005

		106.8		106.8027						-0.0011		0.0016

		106.6		106.6043						-0.0017		-0.0006

		106.4		106.4077						-0.0030		-0.0013

		106.2		106.2063						-0.0025		0.0006

		106		106.0058						-0.0023		0.0002

		105.8		105.8031						-0.0012		0.0011

		105.6		105.605						-0.0020		-0.0007

		105.4		105.4097						-0.0038		-0.0019

		105.2		105.2027						-0.0011		0.0028

		105		105.0067						-0.0026		-0.0016

		104.8		104.8054						-0.0021		0.0005

		104.6		104.6064						-0.0025		-0.0004

		104.4		104.4023						-0.0009		0.0016

		104.2		104.2035						-0.0014		-0.0005

		104		104.005						-0.0020		-0.0006

		103.8		103.8057						-0.0022		-0.0003

		103.6		103.6096						-0.0038		-0.0015

		103.4		103.4078						-0.0031		0.0007

		103.2		103.2044						-0.0017		0.0013

		103		103.0091						-0.0036		-0.0019

		102.8		102.8062						-0.0024		0.0011

		102.6		102.6033						-0.0013		0.0011

		102.4		102.4049						-0.0019		-0.0006

		102.2		102.2057						-0.0022		-0.0003

		102		102.0054						-0.0021		0.0001

		101.8		101.8025						-0.0010		0.0011

		101.6		101.6043						-0.0017		-0.0007

		101.4		101.4028						-0.0011		0.0006

		101.2		101.2052						-0.0020		-0.0009

		101		101.0023						-0.0009		0.0011

		100.8		100.804						-0.0016		-0.0007

		100.6		100.603						-0.0012		0.0004

		100.4		100.4059						-0.0023		-0.0011

		100.2		100.2031						-0.0012		0.0011

		100		100.0046						-0.0018		-0.0006
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		2 cm to home and zeroed				Interferometer		Increment				6/22/00

		Set Position		Interferometer				Diff

		Home = 0.0		cm		in		in

		200		199.9789		78.7319

		202		201.9803		79.5198		-0.0006

		204		203.9791		80.3067		0.0005

		206		205.9795		81.0943		-0.0002

		208		207.9732		81.8792		0.0025

		210		209.9796		82.6691		-0.0025

		212		211.9797		83.4566		-0.0000

		214		213.9763		84.2426		0.0013

		216		215.9787		85.0310		-0.0009

		218		217.9742		85.8166		0.0018

		220		219.9794		86.6061		-0.0020

		222		221.9768		87.3924		0.0010

		224		223.9682		88.1765		0.0034

		226		225.977		88.9673		-0.0035

		228		227.9782		89.7552		-0.0005

		230		229.9762		90.5418		0.0008

		232		231.9788		91.3302		-0.0010

		234		233.9738		92.1157		0.0020

		236		235.9746		92.9034		-0.0003

		238		237.9755		93.6911		-0.0004

		240		239.9712		94.4769		0.0017

		242		241.9706		95.2640		0.0002

		244		243.9734		96.0525		-0.0011

		246		245.9748		96.8405		-0.0006

		248		247.9743		97.6277		0.0002

		250		249.9751		98.4154		-0.0003

		252		251.9725		99.2018		0.0010

		254		253.9703		99.9883		0.0009

		256		255.9734		100.7769		-0.0012

		258		257.9679		101.5622		0.0022

		260		259.9736		102.3518		-0.0022

		0		0.0079		0.0031

								0.0001
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		2cm to home and zeroed 6/22/00

		Set Position		Interferometer		Pos		Inter		Inc Diff		Abs Diff		Abs Diff

		Home = 0.0				(in)		(in)				(in)		(cm)

		0		0		0		0.0000				0.0000		0

		20		20.0015		7.874015748		7.8746		-0.0006		-0.0006		-0.0015

		40		39.9931		15.7480314961		15.7453		0.0033		0.0027		0.0069

		60		59.9971		23.6220472441		23.6209		-0.0016		0.0011		0.0029

		80		79.9948		31.4960629921		31.4940		0.0009		0.0020		0.0052

		100		99.9932		39.3700787402		39.3674		0.0006		0.0027		0.0068

		120		119.9905		47.2440944882		47.2404		0.0011		0.0037		0.0095

		140		139.9872		55.1181102362		55.1131		0.0013		0.0050		0.0128

		160		159.9875		62.9921259843		62.9872		-0.0001		0.0049		0.0125

		180		179.9851		70.8661417323		70.8603		0.0009		0.0059		0.0149

		200		199.9812		78.7401574803		78.7328		0.0015		0.0074		0.0188

		220		219.9775		86.6141732283		86.6053		0.0015		0.0089		0.0225

		240		239.9795		94.4881889764		94.4801		-0.0008		0.0081		0.0205

		260		259.9717		102.3622047244		102.3511		0.0031		0.0111		0.0283

		280		279.9698		110.2362204724		110.2243		0.0007		0.0119		0.0302

		300		299.9679		118.1102362205		118.0976		0.0007		0.0126		0.0321

		320		319.9698		125.9842519685		125.9724		-0.0007		0.0119		0.0302

		340		321.7391		133.8582677165		126.6689

		0		-0.0062		0		-0.0024

										0.0003
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		2cm to home and zeroed 6/26/00						Correction Factor =										6/26/00

		Set Position		Interferometer		Pos		interferometer		Inc Diff		Abs Diff		Abs Diff

		Home = 0.0				in		in		in		in		cm

		0		0		0		0.0000				0.0000		0

		20		19.9985		7.874015748		7.8734		0.0006		0.0006		0.0015

		40		39.9957		15.7480314961		15.7463		0.0011		0.0017		0.0043

		60		60.0029		23.6220472441		23.6232		-0.0028		-0.0011		-0.0029

		80		79.9994		31.4960629921		31.4958		0.0014		0.0002		0.0006

		100		100.0006		39.3700787402		39.3703		-0.0005		-0.0002		-0.0006

		120		119.998		47.2440944882		47.2433		0.0010		0.0008		0.002

		140		140.0003		55.1181102362		55.1182		-0.0009		-0.0001		-0.0003

		160		160.0015		62.9921259843		62.9927		-0.0005		-0.0006		-0.0015

		180		179.9995		70.8661417323		70.8659		0.0008		0.0002		0.0005

		200		200.0005		78.7401574803		78.7404		-0.0004		-0.0002		-0.0005

		220		220.0012		86.6141732283		86.6146		-0.0003		-0.0005		-0.0012

		240		240.0022		94.4881889764		94.4891		-0.0004		-0.0009		-0.0022

		260		259.9984		102.3622047244		102.3616		0.0015		0.0006		0.0016

		280		279.9965		110.2362204724		110.2348		0.0007		0.0014		0.0035

		300		299.9991		118.1102362205		118.1099		-0.0010		0.0004		0.0009

		320		319.9998		125.9842519685		125.9842		-0.0003		0.0001		0.0002

		340		321.7364		133.8582677165		126.6679

		0		-0.0002		0		-0.0001

										0.0000049
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		2cm to home and zeroed 6/26/00						Correction Factor =										6/26/00

		Set Position		Interferometer		Pos		Inter		Inc Diff		Abs Diff		Abs Diff

		Home = 0.0				in		in		in		in		cm

		0		0		0.000		0.000				0.0000		0

		20		19.9985		7.874		7.873		0.0006		0.0006		0.0015

		40		39.9994		15.748		15.748		-0.0004		0.0002		0.0006

		60		60.0027		23.622		23.623		-0.0013		-0.0011		-0.0027

		80		80.0033		31.496		31.497		-0.0002		-0.0013		-0.0033

		100		100.0043		39.370		39.372		-0.0004		-0.0017		-0.0043

		120		120.0056		47.244		47.246		-0.0005		-0.0022		-0.0056

		140		139.9983		55.118		55.117		0.0029		0.0007		0.0017

		160		160.0012		62.992		62.993		-0.0011		-0.0005		-0.0012

		180		180.0023		70.866		70.867		-0.0004		-0.0009		-0.0023

		200		200.0002		78.740		78.740		0.0008		-0.0001		-0.0002

		220		220.001		86.614		86.615		-0.0003		-0.0004		-0.001

		240		240.0023		94.488		94.489		-0.0005		-0.0009		-0.0023

		260		259.9983		102.362		102.362		0.0016		0.0007		0.0017

		280		279.9995		110.236		110.236		-0.0005		0.0002		0.0005

		300		299.9989		118.110		118.110		0.0002		0.0004		0.0011

		320		319.9997		125.984		125.984		-0.0003		0.0001		0.0003

		340		321.736		133.858		126.668

		0		-0.0035		0.000		-0.001

										0.0000074
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RailCheck

		Profile taken with Stepper Stand										Rail Flatness														Test Shimming of South Rail

		Dial Indicator referencing off Granite

										Z		Z		Measured (in.)				Corrected				Diff				Z		Initial				South		South

		! begin File Header								(in)		(cm.)		North		South		North		South		(mils)				(cm.)		North		South		Shimmed		Change

		granite07.stp		! data file						0.000		0		0.0000		0.0000		0.0		1.8		1.8				136.0		0.0		0.9		1.0		0.1				-0.9

		5/5/00		! date						5.256		13.35		-0.0002		-0.0013		-0.2		0.5		0.7				141.1		-0.2		0.5		0.7		0.2				-0.7

		10:23:46		! start time						10.512		26.70		-0.0011		-0.0010		-1.1		0.8		1.9				146.2		1.3		0.8		1.1		0.3				0.5

		4.1		! stepper code version						20.335		51.65		-0.0010		-0.0020		-1.0		-0.2		0.8				151.2		1.1		0.7		1.1		0.4				0.4

		1		! number Z of currents						30.157		76.60		-0.0018		-0.0020		-1.8		-0.2		1.6				156.3		1.1		0.3		1.0		0.7				0.8

		1		! X number of points						41.909		106.45		0.0002		-0.0021		0.2		-0.3		-0.5				161.4		1.7		0.7		2.2		1.5				1.0

		301		! Z number of points						53.661		136.30		-0.0009		-0.0015		-0.9		0.3		1.2				166.5		1.7		0.8		2.4		1.6				0.9

		1		! number of devices						65.039		165.20		0.0009		-0.0020		0.9		-0.2		-1.1				171.6		1.0		0.6		1.5		0.9				0.4

		301		! position [z]						76.417		194.10		-0.0008		-0.0020		-0.8		-0.2		0.6				176.6		0.9		1.2		1.7		0.5				-0.3

		1		! position [x]						88.366		224.45		0.0003		-0.0014		0.3		0.4		0.1				181.7		0.6		1.5		1.7		0.2				-0.9

		0		! hall probe 1 offset						100.315		254.80		-0.0005		-0.0010		-0.5		0.8		1.3				186.8		-0.1		1.1		1.1		0.0				-1.2

		Note:								108.425		275.40		-0.0010		-0.0022		-1.0		-0.4		0.6				191.9		0.3		1.4		1.6		0.2				-1.1

		! end File Header								116.535		296.00		-0.0005		-0.0017		-0.5		0.1		0.6

		! begin Step Header																								Kevin retook North and South Rails with last word indicator.

		0		! set current								offset		1.8						max		1.9				Only zero'd at start of North.  Took data between Z = 54 and 110.

		1491.732		! actual current at start of step								scale		1.0						min		-1.1

		1		! actual current at end of step																spread		3.0				Added 0.002" shim under South rail at Z = 80.

		! end Step Header										Measured with dial indicator by Kevin.  Each rail zero'd separately.

		Position (X, Z)						Dial Gague		Z (in)		Offset corrects for relative difference between rails.														Re-measured South rail.

		1		301		301		1.5		119		Scale corrects for angular effect to match Stepper Stand data.

		0		301		300		1.5		118

		0		301		299		1.5		118		Z=0 is about 8 inches from West end of table

		0		301		298		1.5		117

		0		301		297		1.5		117

		0		301		296		1.5		117

		0		301		295		1.5		116										Rail Flatness

		0		301		294		1.5		116										North		South

		0		301		293		1.5		115								Max		0.0009		0.0000

		0		301		292		1.5		115								Min		-0.0018		-0.0022

		0		301		291		1		115								Spread		0.0027		0.0022

		0		301		290		1		114								Flatness		0.0000231689		0.0000188784

		0		301		289		1		114

		0		301		288		1		113								North bolt locations

		0		301		287		1		113

		0		301		286		1		113								Xmax		6

		0		301		285		1		112								Xmin		-6

		0		301		284		1		112

		0		301		283		0.5		111						(in)

		0		301		282		0.5		111						9.84		25		6

		0		301		281		0.5		111						9.84		25		-6

		0		301		280		0.5		110

		0		301		279		0.5		110						31.89		81		6

		0		301		278		0.5		109						31.89		81		-6

		0		301		277		0		109

		0		301		276		0		109						53.94		137		6

		0		301		275		0		108						53.94		137		-6

		0		301		274		0		108

		0		301		273		0.5		107						75.98		193		6

		0		301		272		0.5		107						75.98		193		-6

		0		301		271		0.5		107

		0		301		270		0.5		106						97.64		248		6

		0		301		269		0.5		106						97.64		248		-6

		0		301		268		0.5		106

		0		301		267		0.5		105						119.69		304		6

		0		301		266		0.5		105						119.69		304		-6

		0		301		265		0.5		104

		0		301		264		0.5		104						135.04		343		6

		0		301		263		0.5		104						135.04		343		-6

		0		301		262		0.5		103

		0		301		261		0.5		103

		0		301		260		0.5		102

		0		301		259		1		102

		0		301		258		1		102

		0		301		257		1		101

		0		301		256		1		101

		0		301		255		1		100

		0		301		254		1		100

		0		301		253		1		100

		0		301		252		1		99

		0		301		251		1		99

		0		301		250		1		98

		0		301		249		1		98

		0		301		248		0.5		98

		0		301		247		0.5		97

		0		301		246		0.5		97

		0		301		245		0.5		96

		0		301		244		0.5		96

		0		301		243		0.5		96

		0		301		242		0.5		95

		0		301		241		0.5		95

		0		301		240		0.5		94

		0		301		239		0.5		94

		0		301		238		0.5		94

		0		301		237		0.5		93

		0		301		236		0		93

		0		301		235		0		93

		0		301		234		0		92

		0		301		233		0		92

		0		301		232		0		91

		0		301		231		0		91

		0		301		230		0		91

		0		301		229		-0.5		90

		0		301		228		0		90

		0		301		227		-0.5		89

		0		301		226		-0.5		89

		0		301		225		-0.5		89

		0		301		224		-0.5		88

		0		301		223		-1		88

		0		301		222		-0.5		87

		0		301		221		-0.5		87

		0		301		220		-0.5		87

		0		301		219		-1		86

		0		301		218		-1		86

		0		301		217		-1		85

		0		301		216		-1		85

		0		301		215		-1		85

		0		301		214		-0.5		84

		0		301		213		-0.5		84

		0		301		212		-1		83

		0		301		211		-0.5		83

		0		301		210		-0.5		83

		0		301		209		-0.5		82

		0		301		208		-0.5		82

		0		301		207		-0.5		81

		0		301		206		-0.5		81

		0		301		205		-0.5		81

		0		301		204		-0.5		80

		0		301		203		-0.5		80

		0		301		202		0		80

		0		301		201		0		79

		0		301		200		0		79

		0		301		199		0		78

		0		301		198		0.5		78

		0		301		197		0.5		78

		0		301		196		0.5		77

		0		301		195		0.5		77

		0		301		194		0.5		76

		0		301		193		0.5		76

		0		301		192		0.5		76

		0		301		191		0		75

		0		301		190		0		75

		0		301		189		0		74

		0		301		188		0		74

		0		301		187		-0.5		74

		0		301		186		-0.5		73

		0		301		185		-0.5		73

		0		301		184		-0.5		72

		0		301		183		-0.5		72

		0		301		182		-1		72

		0		301		181		-1		71

		0		301		180		-1		71

		0		301		179		-1.5		70

		0		301		178		-1.5		70

		0		301		177		-2		70

		0		301		176		-2		69

		0		301		175		-2.5		69

		0		301		174		-3		69

		0		301		173		-3		68

		0		301		172		-3.5		68

		0		301		171		-3.5		67

		0		301		170		-3.5		67

		0		301		169		-4		67

		0		301		168		-4		66

		0		301		167		-4		66

		0		301		166		-4		65

		0		301		165		-4		65

		0		301		164		-4		65

		0		301		163		-3.5		64

		0		301		162		-3.5		64

		0		301		161		-3.5		63

		0		301		160		-3		63

		0		301		159		-3		63

		0		301		158		-2.5		62

		0		301		157		-2.5		62

		0		301		156		-2		61

		0		301		155		-2		61

		0		301		154		-1.5		61

		0		301		153		-1.5		60

		0		301		152		-1		60

		0		301		151		-0.5		59

		0		301		150		-0.5		59

		0		301		149		0		59

		0		301		148		0		58

		0		301		147		0.5		58

		0		301		146		0.5		57

		0		301		145		0.5		57

		0		301		144		0.5		57

		0		301		143		1		56

		0		301		142		1		56

		0		301		141		1		56

		0		301		140		1		55

		0		301		139		1		55

		0		301		138		1		54

		0		301		137		1		54

		0		301		136		1		54

		0		301		135		1		53

		0		301		134		1		53

		0		301		133		1		52

		0		301		132		1		52

		0		301		131		1		52

		0		301		130		0.5		51

		0		301		129		0.5		51

		0		301		128		0.5		50

		0		301		127		0.5		50

		0		301		126		0		50

		0		301		125		0		49

		0		301		124		0		49

		0		301		123		-0.5		48

		0		301		122		-0.5		48

		0		301		121		-1		48

		0		301		120		-1		47

		0		301		119		-1.5		47

		0		301		118		-1.5		46

		0		301		117		-1.5		46

		0		301		116		-1.5		46

		0		301		115		-2		45

		0		301		114		-2.5		45

		0		301		113		-2.5		44

		0		301		112		-3		44

		0		301		111		-3		44

		0		301		110		-3.5		43

		0		301		109		-3.5		43

		0		301		108		-3.5		43

		0		301		107		-3.5		42

		0		301		106		-3.5		42

		0		301		105		-3.5		41

		0		301		104		-3.5		41

		0		301		103		-3		41

		0		301		102		-3		40

		0		301		101		-2.5		40

		0		301		100		-2.5		39

		0		301		99		-2.5		39

		0		301		98		-2.5		39

		0		301		97		-2.5		38

		0		301		96		-2.5		38

		0		301		95		-3		37

		0		301		94		-2.5		37

		0		301		93		-2.5		37

		0		301		92		-2.5		36

		0		301		91		-2		36

		0		301		90		-1.5		35

		0		301		89		-1.5		35

		0		301		88		-1		35

		0		301		87		-0.5		34

		0		301		86		0		34

		0		301		85		0		33

		0		301		84		0.5		33

		0		301		83		0.5		33

		0		301		82		0.5		32

		0		301		81		0.5		32

		0		301		80		0.5		31

		0		301		79		0.5		31

		0		301		78		0.5		31

		0		301		77		0.5		30

		0		301		76		0.5		30

		0		301		75		0.5		30

		0		301		74		0.5		29

		0		301		73		0		29

		0		301		72		0		28

		0		301		71		0		28

		0		301		70		0		28

		0		301		69		0		27

		0		301		68		0		27

		0		301		67		0		26

		0		301		66		-0.5		26

		0		301		65		-0.5		26

		0		301		64		-0.5		25

		0		301		63		-1		25

		0		301		62		-1		24

		0		301		61		-1		24

		0		301		60		-1.5		24

		0		301		59		-1.5		23

		0		301		58		-1.5		23

		0		301		57		-2		22

		0		301		56		-2		22

		0		301		55		-2		22

		0		301		54		-2		21

		0		301		53		-2		21

		0		301		52		-2		20

		0		301		51		-2		20

		0		301		50		-1.5		20

		0		301		49		-1.5		19

		0		301		48		-1		19

		0		301		47		-1		19

		0		301		46		-0.5		18

		0		301		45		-0.5		18

		0		301		44		0		17

		0		301		43		0.5		17

		0		301		42		1		17

		0		301		41		1.5		16

		0		301		40		1.5		16

		0		301		39		2		15

		0		301		38		2		15

		0		301		37		2.5		15

		0		301		36		2.5		14

		0		301		35		2.5		14

		0		301		34		3		13

		0		301		33		3		13

		0		301		32		3		13

		0		301		31		3		12

		0		301		30		3.5		12

		0		301		29		3.5		11

		0		301		28		3.5		11

		0		301		27		3.5		11

		0		301		26		3.5		10

		0		301		25		3.5		10

		0		301		24		3.5		9

		0		301		23		3		9

		0		301		22		2.5		9

		0		301		21		2.5		8

		0		301		20		2		8

		0		301		19		2		7

		0		301		18		1.5		7

		0		301		17		1.5		7

		0		301		16		1.5		6

		0		301		15		1.5		6

		0		301		14		1		6

		0		301		13		1		5

		0		301		12		1.5		5

		0		301		11		1		4

		0		301		10		1		4

		0		301		9		1		4

		0		301		8		0.5		3

		0		301		7		0.5		3

		0		301		6		0		2

		0		301		5		0		2

		0		301		4		-0.5		2

		0		301		3		-0.5		1

		0		301		2		-1		1

		0		301		1		-1		0
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2in. Rail Profile
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&C&8&F - &A - &D - Karn

Dial Gauge Reading

North Rail

South Rail

Rail Diff
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Z Positioin (cm.)
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		z		n		s		Difference				z

		6.75		0.9		2.2		1.3				17.145						Max		2.8

		8.75		0.2		2.2		2				22.225						Min		-0.5

		10.75		0.4		2.5		2.1				27.305						Spread		3.3

		12.75		-0.1		2.3		2.4				32.385

		14.75		-0.2		2.1		2.3				37.465

		16.75		0.6		2.1		1.5				42.545

		18.75		0.4		1.4		1				47.625

		20.75		0.5		0.8		0.3				52.705

		22.75		0.6		0.9		0.3				57.785

		24.75		0.4		0.6		0.2				62.865

		26.75		0.2		0.6		0.4				67.945

		28.75		0.2		1.1		0.9				73.025

		30.75		-0.5		1.1		1.6				78.105

		32.75		-0.4		1.5		1.9				83.185

		34.75		0.3		2		1.7				88.265

		36.75		0.4		1.6		1.2				93.345

		38.75		1		1.1		0.1				98.425

		40.75		1.7		1.8		0.1				103.505

		42.75		1.4		0.8		-0.6				108.585

		44.75		1.4		0.6		-0.8				113.665

		46.75		1.3		1.3		0				118.745

		48.75		0.8		1.2		0.4				123.825

		50.75		0.6		1.1		0.5				128.905

		52.75		0.4		1.6		1.2				133.985

		54.75		0.3		1.8		1.5				139.065

		56.75		0.3		1.6		1.3				144.145

		58.75		0.9		2.2		1.3				149.225

		60.75		1		2		1				154.305

		62.75		1.5		2.2		0.7				159.385

		64.75		2.2		2.6		0.4				164.465

		66.75		1.7		2		0.3				169.545

		68.75		1.6		1.2		-0.4				174.625

		70.75		1.1		1.5		0.4				179.705

		72.75		0.6		1.2		0.6				184.785

		74.75		0.2		1.1		0.9				189.865

		76.75		0.5		1.5		1				194.945

		78.75		0.6		1.3		0.7				200.025

		80.75		0.9		1.3		0.4				205.105

		82.75		1.1		1.8		0.7				210.185

		84.75		1		1.5		0.5				215.265

		86.75		1.1		1.5		0.4				220.345

		88.75		1.8		2.6		0.8				225.425

		90.75		1.4		2.8		1.4				230.505

		92.75		1.3		2.4		1.1				235.585

		94.75		1.2		2.6		1.4				240.665

		96.75		0.8		2.4		1.6				245.745

		98.75		0.8		2.2		1.4				250.825

		100.75		0.9		2.2		1.3				255.905

		102.75		0.4		1.5		1.1				260.985

		104.75		0.3		1.1		0.8				266.065

		106.75		0.6		1.1		0.5				271.145

		108.75		0.2		0.8		0.6				276.225

		110.75		0.2		0.8		0.6				281.305

		112.75		0.6		1.6		1				286.385

		114.75		0.4		1.8		1.4				291.465

		116.75		0.2		1.4		1.2				296.545

		118.75		0.4		1.8		1.4				301.625

		120.75		0.3		1.8		1.5				306.705

		122.75		0.1		1.1		1				311.785

		124.75		0.1		1.4		1.3				316.865

		126.75		-0.2		1.2		1.4				321.945

		128.75		-0.4		1		1.4				327.025

		130.75		0		1.3		1.3				332.105

		132.75		0		0.9		0.9				337.185





		! begin File Header

		temp.stp		! data file

		5/16/00		! date

		10:46:53		! start time

		4.1		! stepper code version

		1		! number Z of currents

		1		! X number of points

		301		! Z number of points

		1		! number of devices

		0		! hall probe 1 offset

		Note:

		! end File Header												Data set was taken with digital dial gauge along length of rails.

		! begin Step Header												Resolution of dial gague is 0.5 in.  Shows that there is still a problem in center section.

		0		! set current

		95.468		! actual current at start of step								offset		1.5

		1		! actual current at end of step

		! end Step Header

		Position (X, Z)				Dial Gague				Modified Shim				Difference Between Original And Shimmed

		0		301		0				1.5				0

		0		300		0				1.5				0

		0		299		0				1.5				0

		0		298		0				1.5				0

		0		297		0				1.5				0

		0		296		0				1.5				0

		0		295		0				1.5				0

		0		294		0				1.5				0

		0		293		0				1.5				0

		0		292		-0.5				1				0.5

		0		291		-0.5				1				0

		0		290		-0.5				1				0

		0		289		-0.5				1				0

		0		288		-0.5				1				0

		0		287		-0.5				1				0

		0		286		-0.5				1				0

		0		285		-0.5				1				0

		0		284		-1				0.5				0.5

		0		283		-1				0.5				0

		0		282		-1				0.5				0

		0		281		-1				0.5				0

		0		280		-1				0.5				0

		0		279		-1				0.5				0

		0		278		-1.5				0				0.5

		0		277		-1.5				0				0

		0		276		-1.5				0				0

		0		275		-1.5				0				0

		0		274		-1.5				0				0

		0		273		-1.5				0				0.5

		0		272		-1				0.5				0

		0		271		-1				0.5				0

		0		270		-1				0.5				0

		0		269		-1				0.5				0

		0		268		-1				0.5				0

		0		267		-1				0.5				0

		0		266		-1				0.5				0

		0		265		-1				0.5				0

		0		264		-1				0.5				0

		0		263		-1				0.5				0

		0		262		-1				0.5				0

		0		261		-1				0.5				0

		0		260		-1				0.5				0

		0		259		-0.5				1				0

		0		258		-0.5				1				0

		0		257		-0.5				1				0

		0		256		-0.5				1				0

		0		255		-0.5				1				0

		0		254		-0.5				1				0

		0		253		-0.5				1				0

		0		252		-0.5				1				0

		0		251		-0.5				1				0

		0		250		-0.5				1				0

		0		249		-0.5				1				0

		0		248		-1				0.5				0

		0		247		-1				0.5				0

		0		246		-1				0.5				0

		0		245		-1				0.5				0

		0		244		-1				0.5				0

		0		243		-1				0.5				0

		0		242		-1				0.5				0

		0		241		-1				0.5				0

		0		240		-1				0.5				0

		0		239		-1				0.5				0

		0		238		-1				0.5				0

		0		237		-1				0.5				0

		0		236		-1				0.5				-0.5

		0		235		-1				0.5				-0.5

		0		234		-1.5				0				0

		0		233		-1.5				0				0

		0		232		-1.5				0				0

		0		231		-1.5				0				0

		0		230		-2				-0.5				0.5

		0		229		-2				-0.5				0

		0		228		-2				-0.5				0.5

		0		227		-2				-0.5				0

		0		226		-2				-0.5				0

		0		225		-2				-0.5				0

		0		224		-2.5				-1				0.5

		0		223		-2.5				-1				0

		0		222		-2.5				-1				0.5

		0		221		-2.5				-1				0.5

		0		220		-2.5				-1				0.5

		0		219		-2.5				-1				0

		0		218		-2.5				-1				0

		0		217		-2.5				-1				0

		0		216		-2.5				-1				0

		0		215		-2.5				-1				0

		0		214		-2.5				-1				0.5

		0		213		-2.5				-1				0.5

		0		212		-2.5				-1				0

		0		211		-2.5				-1				0.5

		0		210		-2.5				-1				0.5

		0		209		-2.5				-1				0.5

		0		208		-2.5				-1				0.5

		0		207		-2.5				-1				0.5

		0		206		-2.5				-1				0.5

		0		205		-2.5				-1				0.5

		0		204		-2.5				-1				0.5

		0		203		-2				-0.5				0

		0		202		-2				-0.5				0.5

		0		201		-2				-0.5				0.5

		0		200		-2				-0.5				0.5

		0		199		-2				-0.5				0.5

		0		198		-1.5				0				0.5

		0		197		-1.5				0				0.5

		0		196		-1.5				0				0.5

		0		195		-1.5				0				0.5

		0		194		-1.5				0				0.5

		0		193		-1				0.5				0

		0		192		-1				0.5				0

		0		191		-1				0.5				-0.5

		0		190		-1.5				0				0

		0		189		-1.5				0				0

		0		188		-1.5				0				0

		0		187		-1.5				0				-0.5

		0		186		-1.5				0				-0.5

		0		185		-2				-0.5				0

		0		184		-2				-0.5				0

		0		183		-2				-0.5				0

		0		182		-2				-0.5				-0.5

		0		181		-2				-0.5				-0.5

		0		180		-2				-0.5				-0.5

		0		179		-2.5				-1				-0.5

		0		178		-2.5				-1				-0.5

		0		177		-2.5				-1				-1

		0		176		-3				-1.5				-0.5

		0		175		-3				-1.5				-1

		0		174		-3				-1.5				-1.5

		0		173		-3.5				-2				-1

		0		172		-3.5				-2				-1.5

		0		171		-3.5				-2				-1.5

		0		170		-4				-2.5				-1

		0		169		-4				-2.5				-1.5

		0		168		-4				-2.5				-1.5

		0		167		-4				-2.5				-1.5

		0		166		-4				-2.5				-1.5

		0		165		-4				-2.5				-1.5

		0		164		-4				-2.5				-1.5

		0		163		-4				-2.5				-1

		0		162		-4				-2.5				-1

		0		161		-4				-2.5				-1

		0		160		-4				-2.5				-0.5

		0		159		-3.5				-2				-1

		0		158		-3.5				-2				-0.5

		0		157		-3.5				-2				-0.5

		0		156		-3				-1.5				-0.5

		0		155		-3				-1.5				-0.5

		0		154		-2.5				-1				-0.5

		0		153		-2.5				-1				-0.5

		0		152		-2				-0.5				-0.5

		0		151		-1.5				0				-0.5

		0		150		-1.5				0				-0.5

		0		149		-1				0.5				-0.5

		0		148		-1				0.5				-0.5

		0		147		-0.5				1				-0.5

		0		146		-0.5				1				-0.5

		0		145		-0.5				1				-0.5

		0		144		-0.5				1				-0.5

		0		143		-0.5				1				0

		0		142		-0.5				1				0

		0		141		-0.5				1				0

		0		140		-0.5				1				0

		0		139		-0.5				1				0

		0		138		-0.5				1				0

		0		137		-0.5				1				0

		0		136		-0.5				1				0

		0		135		-0.5				1				0

		0		134		-0.5				1				0

		0		133		-0.5				1				0

		0		132		-0.5				1				0

		0		131		-0.5				1				0

		0		130		-0.5				1				-0.5

		0		129		-0.5				1				-0.5

		0		128		-1				0.5				0

		0		127		-1				0.5				0

		0		126		-1				0.5				-0.5

		0		125		-1.5				0				0

		0		124		-1.5				0				0

		0		123		-2				-0.5				0

		0		122		-2				-0.5				0

		0		121		-2.5				-1				0

		0		120		-2.5				-1				0

		0		119		-2.5				-1				-0.5

		0		118		-2.5				-1				-0.5

		0		117		-3				-1.5				0

		0		116		-3				-1.5				0

		0		115		-3.5				-2				0

		0		114		-3.5				-2				-0.5

		0		113		-4				-2.5				0

		0		112		-4				-2.5				-0.5

		0		111		-4.5				-3				0

		0		110		-4.5				-3				-0.5

		0		109		-4.5				-3				-0.5

		0		108		-5				-3.5				0

		0		107		-5				-3.5				0

		0		106		-5				-3.5				0

		0		105		-4.5				-3				-0.5

		0		104		-4.5				-3				-0.5

		0		103		-4.5				-3				0

		0		102		-4				-2.5				-0.5

		0		101		-4				-2.5				0

		0		100		-4				-2.5				0

		0		99		-4				-2.5				0

		0		98		-4				-2.5				0

		0		97		-4				-2.5				0

		0		96		-4.5				-3				0.5

		0		95		-4.5				-3				0

		0		94		-4				-2.5				0

		0		93		-4				-2.5				0

		0		92		-3.5				-2				-0.5

		0		91		-3.5				-2				0

		0		90		-3.5				-2				0.5

		0		89		-3				-1.5				0

		0		88		-2.5				-1				0

		0		87		-2				-0.5				0

		0		86		-1.5				0				0

		0		85		-1				0.5				-0.5

		0		84		-1				0.5				0

		0		83		-1				0.5				0

		0		82		-1				0.5				0

		0		81		-1				0.5				0

		0		80		-1				0.5				0

		0		79		-1				0.5				0

		0		78		-1				0.5				0

		0		77		-1				0.5				0

		0		76		-1				0.5				0

		0		75		-1				0.5				0

		0		74		-1				0.5				0

		0		73		-1				0.5				-0.5

		0		72		-1				0.5				-0.5

		0		71		-1.5				0				0

		0		70		-1.5				0				0

		0		69		-1.5				0				0

		0		68		-2				-0.5				0.5

		0		67		-2				-0.5				0.5

		0		66		-2				-0.5				0

		0		65		-2				-0.5				0

		0		64		-2.5				-1				0.5

		0		63		-2.5				-1				0

		0		62		-2.5				-1				0

		0		61		-3				-1.5				0.5

		0		60		-3				-1.5				0

		0		59		-3				-1.5				0

		0		58		-3				-1.5				0

		0		57		-3.5				-2				0

		0		56		-3.5				-2				0

		0		55		-3.5				-2				0

		0		54		-3.5				-2				0

		0		53		-3.5				-2				0

		0		52		-3.5				-2				0

		0		51		-3.5				-2				0

		0		50		-3.5				-2				0.5

		0		49		-3				-1.5				0

		0		48		-3				-1.5				0.5

		0		47		-2.5				-1				0

		0		46		-2.5				-1				0.5

		0		45		-2				-0.5				0

		0		44		-1.5				0				0

		0		43		-1				0.5				0

		0		42		-0.5				1				0

		0		41		0				1.5				0

		0		40		0				1.5				0

		0		39		0.5				2				0

		0		38		0.5				2				0

		0		37		0.5				2				0.5

		0		36		0.5				2				0.5

		0		35		1				2.5				0

		0		34		1				2.5				0.5

		0		33		1.5				3				0

		0		32		1.5				3				0

		0		31		1.5				3				0

		0		30		1.5				3				0.5

		0		29		2				3.5				0

		0		28		2				3.5				0

		0		27		2				3.5				0

		0		26		2				3.5				0

		0		25		2				3.5				0

		0		24		1.5				3				0.5

		0		23		1				2.5				0.5

		0		22		1				2.5				0

		0		21		0.5				2				0.5

		0		20		0.5				2				0

		0		19		0				1.5				0.5

		0		18		0				1.5				0

		0		17		0				1.5				0

		0		16		-0.5				1				0.5

		0		15		-0.5				1				0.5

		0		14		-0.5				1				0

		0		13		-0.5				1				0

		0		12		-0.5				1				0.5

		0		11		-0.5				1				0

		0		10		-0.5				1				0

		0		9		-0.5				1				0

		0		8		-1				0.5				0

		0		7		-1.5				0				0.5

		0		6		-1.5				0				0

		0		5		-2				-0.5				0.5

		0		4		-2				-0.5				0

		0		3		-2.5				-1				0.5

		0		2		-2.5				-1				0

		0		1		-3				-1.5				0.5
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		94.4881889764

		94.094488189

		93.7007874016

		93.3070866142

		92.9133858268

		92.5196850394

		92.125984252

		91.7322834646

		91.3385826772

		90.9448818898

		90.5511811024

		90.157480315

		89.7637795276

		89.3700787402

		88.9763779528

		88.5826771654

		88.188976378

		87.7952755906

		87.4015748031

		87.0078740157

		86.6141732283

		86.2204724409

		85.8267716535

		85.4330708661

		85.0393700787

		84.6456692913

		84.2519685039

		83.8582677165

		83.4645669291

		83.0708661417

		82.6771653543

		82.2834645669

		81.8897637795

		81.4960629921

		81.1023622047

		80.7086614173

		80.3149606299

		79.9212598425

		79.5275590551

		79.1338582677

		78.7401574803

		78.3464566929

		77.9527559055

		77.5590551181

		77.1653543307

		76.7716535433

		76.3779527559

		75.9842519685

		75.5905511811

		75.1968503937

		74.8031496063

		74.4094488189

		74.0157480315

		73.6220472441

		73.2283464567

		72.8346456693

		72.4409448819

		72.0472440945

		71.6535433071

		71.2598425197

		70.8661417323

		70.4724409449

		70.0787401575

		69.6850393701

		69.2913385827

		68.8976377953

		68.5039370079

		68.1102362205

		67.7165354331

		67.3228346457

		66.9291338583

		66.5354330709

		66.1417322835

		65.7480314961

		65.3543307087

		64.9606299213

		64.5669291339

		64.1732283465

		63.7795275591

		63.3858267717

		62.9921259843

		62.5984251969

		62.2047244094

		61.811023622

		61.4173228346

		61.0236220472

		60.6299212598

		60.2362204724

		59.842519685

		59.4488188976

		59.0551181102

		58.6614173228

		58.2677165354

		57.874015748

		57.4803149606

		57.0866141732

		56.6929133858

		56.2992125984

		55.905511811

		55.5118110236

		55.1181102362

		54.7244094488

		54.3307086614

		53.937007874

		53.5433070866

		53.1496062992

		52.7559055118

		52.3622047244

		51.968503937

		51.5748031496

		51.1811023622

		50.7874015748

		50.3937007874

		50

		49.6062992126

		49.2125984252

		48.8188976378

		48.4251968504

		48.031496063

		47.6377952756

		47.2440944882

		46.8503937008

		46.4566929134

		46.062992126

		45.6692913386

		45.2755905512

		44.8818897638

		44.4881889764

		44.094488189

		43.7007874016

		43.3070866142

		42.9133858268

		42.5196850394

		42.125984252

		41.7322834646

		41.3385826772

		40.9448818898

		40.5511811024

		40.157480315

		39.7637795276

		39.3700787402

		38.9763779528

		38.5826771654

		38.188976378

		37.7952755906

		37.4015748031

		37.0078740157

		36.6141732283

		36.2204724409

		35.8267716535

		35.4330708661

		35.0393700787

		34.6456692913

		34.2519685039

		33.8582677165

		33.4645669291

		33.0708661417

		32.6771653543

		32.2834645669

		31.8897637795

		31.4960629921

		31.1023622047

		30.7086614173

		30.3149606299

		29.9212598425

		29.5275590551

		29.1338582677

		28.7401574803

		28.3464566929

		27.9527559055

		27.5590551181

		27.1653543307

		26.7716535433

		26.3779527559

		25.9842519685

		25.5905511811

		25.1968503937

		24.8031496063

		24.4094488189

		24.0157480315

		23.6220472441

		23.2283464567

		22.8346456693

		22.4409448819

		22.0472440945

		21.6535433071

		21.2598425197

		20.8661417323

		20.4724409449

		20.0787401575

		19.6850393701

		19.2913385827

		18.8976377953

		18.5039370079

		18.1102362205

		17.7165354331

		17.3228346457

		16.9291338583

		16.5354330709

		16.1417322835

		15.7480314961

		15.3543307087

		14.9606299213

		14.5669291339

		14.1732283465

		13.7795275591

		13.3858267717

		12.9921259843

		12.5984251969

		12.2047244094

		11.811023622

		11.4173228346

		11.0236220472

		10.6299212598

		10.2362204724

		9.842519685

		9.4488188976

		9.0551181102

		8.6614173228

		8.2677165354

		7.874015748

		7.4803149606

		7.0866141732

		6.6929133858

		6.2992125984

		5.905511811

		5.5118110236

		5.1181102362

		4.7244094488

		4.3307086614

		3.937007874

		3.5433070866

		3.1496062992

		2.7559055118

		2.3622047244

		1.968503937

		1.5748031496

		1.1811023622

		0.7874015748

		0.3937007874
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RailCheck

		Profile taken with Stepper Stand										Rail Flatness														Test Shimming of South Rail

		Dial Indicator referencing off Granite

										Z		Z		Measured (in.)				Corrected				Diff				Z		Initial				South		South

		! begin File Header								(in)		(cm.)		North		South		North		South		(mils)				(cm.)		North		South		Shimmed		Change

		granite07.stp		! data file						0.000		0		0.0000		0.0000		0.0		1.8		1.8				136.0		0.0		0.9		1.0		0.1				-0.9

		5/5/00		! date						5.256		13.35		-0.0002		-0.0013		-0.2		0.5		0.7				141.1		-0.2		0.5		0.7		0.2				-0.7

		10:23:46		! start time						10.512		26.70		-0.0011		-0.0010		-1.1		0.8		1.9				146.2		1.3		0.8		1.1		0.3				0.5

		4.1		! stepper code version						20.335		51.65		-0.0010		-0.0020		-1.0		-0.2		0.8				151.2		1.1		0.7		1.1		0.4				0.4

		1		! number Z of currents						30.157		76.60		-0.0018		-0.0020		-1.8		-0.2		1.6				156.3		1.1		0.3		1.0		0.7				0.8

		1		! X number of points						41.909		106.45		0.0002		-0.0021		0.2		-0.3		-0.5				161.4		1.7		0.7		2.2		1.5				1.0

		301		! Z number of points						53.661		136.30		-0.0009		-0.0015		-0.9		0.3		1.2				166.5		1.7		0.8		2.4		1.6				0.9

		1		! number of devices						65.039		165.20		0.0009		-0.0020		0.9		-0.2		-1.1				171.6		1.0		0.6		1.5		0.9				0.4

		301		! position [z]						76.417		194.10		-0.0008		-0.0020		-0.8		-0.2		0.6				176.6		0.9		1.2		1.7		0.5				-0.3

		1		! position [x]						88.366		224.45		0.0003		-0.0014		0.3		0.4		0.1				181.7		0.6		1.5		1.7		0.2				-0.9

		0		! hall probe 1 offset						100.315		254.80		-0.0005		-0.0010		-0.5		0.8		1.3				186.8		-0.1		1.1		1.1		0.0				-1.2

		Note:								108.425		275.40		-0.0010		-0.0022		-1.0		-0.4		0.6				191.9		0.3		1.4		1.6		0.2				-1.1

		! end File Header								116.535		296.00		-0.0005		-0.0017		-0.5		0.1		0.6

		! begin Step Header																								Kevin retook North and South Rails with last word indicator.

		0		! set current								offset		1.8						max		1.9				Only zero'd at start of North.  Took data between Z = 54 and 110.

		1491.732		! actual current at start of step								scale		1.0						min		-1.1

		1		! actual current at end of step																spread		3.0				Added 0.002" shim under South rail at Z = 80.

		! end Step Header										Measured with dial indicator by Kevin.  Each rail zero'd separately.

		Position (X, Z)						Dial Gague		Z (in)		Offset corrects for relative difference between rails.														Re-measured South rail.

		1		301		301		1.5		119		Scale corrects for angular effect to match Stepper Stand data.

		0		301		300		1.5		118

		0		301		299		1.5		118		Z=0 is about 8 inches from West end of table

		0		301		298		1.5		117

		0		301		297		1.5		117

		0		301		296		1.5		117

		0		301		295		1.5		116										Rail Flatness

		0		301		294		1.5		116										North		South

		0		301		293		1.5		115								Max		0.0009		0.0000

		0		301		292		1.5		115								Min		-0.0018		-0.0022

		0		301		291		1		115								Spread		0.0027		0.0022

		0		301		290		1		114								Flatness		0.0000231689		0.0000188784

		0		301		289		1		114

		0		301		288		1		113								North bolt locations

		0		301		287		1		113

		0		301		286		1		113								Xmax		6

		0		301		285		1		112								Xmin		-6

		0		301		284		1		112

		0		301		283		0.5		111						(in)

		0		301		282		0.5		111						9.84		25		6

		0		301		281		0.5		111						9.84		25		-6

		0		301		280		0.5		110

		0		301		279		0.5		110						31.89		81		6

		0		301		278		0.5		109						31.89		81		-6

		0		301		277		0		109

		0		301		276		0		109						53.94		137		6

		0		301		275		0		108						53.94		137		-6

		0		301		274		0		108

		0		301		273		0.5		107						75.98		193		6

		0		301		272		0.5		107						75.98		193		-6

		0		301		271		0.5		107

		0		301		270		0.5		106						97.64		248		6

		0		301		269		0.5		106						97.64		248		-6

		0		301		268		0.5		106

		0		301		267		0.5		105						119.69		304		6

		0		301		266		0.5		105						119.69		304		-6

		0		301		265		0.5		104

		0		301		264		0.5		104						135.04		343		6

		0		301		263		0.5		104						135.04		343		-6

		0		301		262		0.5		103

		0		301		261		0.5		103

		0		301		260		0.5		102

		0		301		259		1		102

		0		301		258		1		102

		0		301		257		1		101

		0		301		256		1		101

		0		301		255		1		100

		0		301		254		1		100

		0		301		253		1		100

		0		301		252		1		99

		0		301		251		1		99

		0		301		250		1		98

		0		301		249		1		98

		0		301		248		0.5		98

		0		301		247		0.5		97

		0		301		246		0.5		97

		0		301		245		0.5		96

		0		301		244		0.5		96

		0		301		243		0.5		96

		0		301		242		0.5		95

		0		301		241		0.5		95

		0		301		240		0.5		94

		0		301		239		0.5		94

		0		301		238		0.5		94

		0		301		237		0.5		93

		0		301		236		0		93

		0		301		235		0		93

		0		301		234		0		92

		0		301		233		0		92

		0		301		232		0		91

		0		301		231		0		91

		0		301		230		0		91

		0		301		229		-0.5		90

		0		301		228		0		90

		0		301		227		-0.5		89

		0		301		226		-0.5		89

		0		301		225		-0.5		89

		0		301		224		-0.5		88

		0		301		223		-1		88

		0		301		222		-0.5		87

		0		301		221		-0.5		87

		0		301		220		-0.5		87

		0		301		219		-1		86

		0		301		218		-1		86

		0		301		217		-1		85

		0		301		216		-1		85

		0		301		215		-1		85

		0		301		214		-0.5		84

		0		301		213		-0.5		84

		0		301		212		-1		83

		0		301		211		-0.5		83

		0		301		210		-0.5		83

		0		301		209		-0.5		82

		0		301		208		-0.5		82

		0		301		207		-0.5		81

		0		301		206		-0.5		81

		0		301		205		-0.5		81

		0		301		204		-0.5		80

		0		301		203		-0.5		80

		0		301		202		0		80

		0		301		201		0		79

		0		301		200		0		79

		0		301		199		0		78

		0		301		198		0.5		78

		0		301		197		0.5		78

		0		301		196		0.5		77

		0		301		195		0.5		77

		0		301		194		0.5		76

		0		301		193		0.5		76

		0		301		192		0.5		76

		0		301		191		0		75

		0		301		190		0		75

		0		301		189		0		74

		0		301		188		0		74

		0		301		187		-0.5		74

		0		301		186		-0.5		73

		0		301		185		-0.5		73

		0		301		184		-0.5		72

		0		301		183		-0.5		72

		0		301		182		-1		72

		0		301		181		-1		71

		0		301		180		-1		71

		0		301		179		-1.5		70

		0		301		178		-1.5		70

		0		301		177		-2		70

		0		301		176		-2		69

		0		301		175		-2.5		69

		0		301		174		-3		69

		0		301		173		-3		68

		0		301		172		-3.5		68

		0		301		171		-3.5		67

		0		301		170		-3.5		67

		0		301		169		-4		67

		0		301		168		-4		66

		0		301		167		-4		66

		0		301		166		-4		65

		0		301		165		-4		65

		0		301		164		-4		65

		0		301		163		-3.5		64

		0		301		162		-3.5		64

		0		301		161		-3.5		63

		0		301		160		-3		63

		0		301		159		-3		63

		0		301		158		-2.5		62

		0		301		157		-2.5		62

		0		301		156		-2		61

		0		301		155		-2		61

		0		301		154		-1.5		61

		0		301		153		-1.5		60

		0		301		152		-1		60

		0		301		151		-0.5		59

		0		301		150		-0.5		59

		0		301		149		0		59

		0		301		148		0		58

		0		301		147		0.5		58

		0		301		146		0.5		57

		0		301		145		0.5		57

		0		301		144		0.5		57

		0		301		143		1		56

		0		301		142		1		56

		0		301		141		1		56

		0		301		140		1		55

		0		301		139		1		55

		0		301		138		1		54

		0		301		137		1		54

		0		301		136		1		54

		0		301		135		1		53

		0		301		134		1		53

		0		301		133		1		52

		0		301		132		1		52

		0		301		131		1		52

		0		301		130		0.5		51

		0		301		129		0.5		51

		0		301		128		0.5		50
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Dial Gauge Reading

North Bolt Locations

Z Positioin (in.)

Flatness (mils)

Dial Gage Reading
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Dial Gauge Reading

North Rail

South Rail

North Bolt Locations

Z Positioin (in.)

Flatness (mils)

Stepper Stand Rail Flatness

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		z		n		s		Difference				z

		6.75		0.9		2.2		1.3				17.145						Max		2.8

		8.75		0.2		2.2		2				22.225						Min		-0.5

		10.75		0.4		2.5		2.1				27.305						Spread		3.3

		12.75		-0.1		2.3		2.4				32.385

		14.75		-0.2		2.1		2.3				37.465

		16.75		0.6		2.1		1.5				42.545

		18.75		0.4		1.4		1				47.625

		20.75		0.5		0.8		0.3				52.705

		22.75		0.6		0.9		0.3				57.785

		24.75		0.4		0.6		0.2				62.865

		26.75		0.2		0.6		0.4				67.945

		28.75		0.2		1.1		0.9				73.025

		30.75		-0.5		1.1		1.6				78.105

		32.75		-0.4		1.5		1.9				83.185

		34.75		0.3		2		1.7				88.265

		36.75		0.4		1.6		1.2				93.345

		38.75		1		1.1		0.1				98.425

		40.75		1.7		1.8		0.1				103.505

		42.75		1.4		0.8		-0.6				108.585

		44.75		1.4		0.6		-0.8				113.665

		46.75		1.3		1.3		0				118.745

		48.75		0.8		1.2		0.4				123.825

		50.75		0.6		1.1		0.5				128.905

		52.75		0.4		1.6		1.2				133.985

		54.75		0.3		1.8		1.5				139.065

		56.75		0.3		1.6		1.3				144.145

		58.75		0.9		2.2		1.3				149.225

		60.75		1		2		1				154.305

		62.75		1.5		2.2		0.7				159.385

		64.75		2.2		2.6		0.4				164.465

		66.75		1.7		2		0.3				169.545

		68.75		1.6		1.2		-0.4				174.625

		70.75		1.1		1.5		0.4				179.705

		72.75		0.6		1.2		0.6				184.785

		74.75		0.2		1.1		0.9				189.865

		76.75		0.5		1.5		1				194.945

		78.75		0.6		1.3		0.7				200.025

		80.75		0.9		1.3		0.4				205.105

		82.75		1.1		1.8		0.7				210.185

		84.75		1		1.5		0.5				215.265

		86.75		1.1		1.5		0.4				220.345

		88.75		1.8		2.6		0.8				225.425

		90.75		1.4		2.8		1.4				230.505

		92.75		1.3		2.4		1.1				235.585

		94.75		1.2		2.6		1.4				240.665

		96.75		0.8		2.4		1.6				245.745

		98.75		0.8		2.2		1.4				250.825

		100.75		0.9		2.2		1.3				255.905

		102.75		0.4		1.5		1.1				260.985

		104.75		0.3		1.1		0.8				266.065

		106.75		0.6		1.1		0.5				271.145

		108.75		0.2		0.8		0.6				276.225

		110.75		0.2		0.8		0.6				281.305

		112.75		0.6		1.6		1				286.385

		114.75		0.4		1.8		1.4				291.465

		116.75		0.2		1.4		1.2				296.545

		118.75		0.4		1.8		1.4				301.625

		120.75		0.3		1.8		1.5				306.705

		122.75		0.1		1.1		1				311.785

		124.75		0.1		1.4		1.3				316.865

		126.75		-0.2		1.2		1.4				321.945

		128.75		-0.4		1		1.4				327.025

		130.75		0		1.3		1.3				332.105

		132.75		0		0.9		0.9				337.185





		! begin File Header

		temp.stp		! data file

		5/16/00		! date

		10:46:53		! start time

		4.1		! stepper code version

		1		! number Z of currents

		1		! X number of points

		301		! Z number of points

		1		! number of devices

		0		! hall probe 1 offset

		Note:

		! end File Header												Data set was taken with digital dial gauge along length of rails.

		! begin Step Header												Resolution of dial gague is 0.5 in.  Shows that there is still a problem in center section.

		0		! set current

		95.468		! actual current at start of step								offset		1.5

		1		! actual current at end of step

		! end Step Header

		Position (X, Z)				Dial Gague				Modified Shim				Difference Between Original And Shimmed

		0		301		0				1.5				0

		0		300		0				1.5				0

		0		299		0				1.5				0

		0		298		0				1.5				0

		0		297		0				1.5				0

		0		296		0				1.5				0

		0		295		0				1.5				0

		0		294		0				1.5				0

		0		293		0				1.5				0

		0		292		-0.5				1				0.5

		0		291		-0.5				1				0

		0		290		-0.5				1				0

		0		289		-0.5				1				0

		0		288		-0.5				1				0

		0		287		-0.5				1				0

		0		286		-0.5				1				0

		0		285		-0.5				1				0

		0		284		-1				0.5				0.5

		0		283		-1				0.5				0

		0		282		-1				0.5				0

		0		281		-1				0.5				0

		0		280		-1				0.5				0

		0		279		-1				0.5				0

		0		278		-1.5				0				0.5

		0		277		-1.5				0				0

		0		276		-1.5				0				0

		0		275		-1.5				0				0

		0		274		-1.5				0				0

		0		273		-1.5				0				0.5

		0		272		-1				0.5				0

		0		271		-1				0.5				0

		0		270		-1				0.5				0

		0		269		-1				0.5				0

		0		268		-1				0.5				0

		0		267		-1				0.5				0

		0		266		-1				0.5				0

		0		265		-1				0.5				0

		0		264		-1				0.5				0

		0		263		-1				0.5				0

		0		262		-1				0.5				0

		0		261		-1				0.5				0

		0		260		-1				0.5				0

		0		259		-0.5				1				0

		0		258		-0.5				1				0

		0		257		-0.5				1				0

		0		256		-0.5				1				0

		0		255		-0.5				1				0

		0		254		-0.5				1				0

		0		253		-0.5				1				0

		0		252		-0.5				1				0

		0		251		-0.5				1				0

		0		250		-0.5				1				0

		0		249		-0.5				1				0

		0		248		-1				0.5				0

		0		247		-1				0.5				0

		0		246		-1				0.5				0

		0		245		-1				0.5				0

		0		244		-1				0.5				0

		0		243		-1				0.5				0

		0		242		-1				0.5				0

		0		241		-1				0.5				0

		0		240		-1				0.5				0

		0		239		-1				0.5				0

		0		238		-1				0.5				0

		0		237		-1				0.5				0

		0		236		-1				0.5				-0.5

		0		235		-1				0.5				-0.5

		0		234		-1.5				0				0

		0		233		-1.5				0				0

		0		232		-1.5				0				0

		0		231		-1.5				0				0

		0		230		-2				-0.5				0.5

		0		229		-2				-0.5				0

		0		228		-2				-0.5				0.5

		0		227		-2				-0.5				0

		0		226		-2				-0.5				0

		0		225		-2				-0.5				0

		0		224		-2.5				-1				0.5

		0		223		-2.5				-1				0

		0		222		-2.5				-1				0.5

		0		221		-2.5				-1				0.5

		0		220		-2.5				-1				0.5

		0		219		-2.5				-1				0

		0		218		-2.5				-1				0

		0		217		-2.5				-1				0

		0		216		-2.5				-1				0

		0		215		-2.5				-1				0

		0		214		-2.5				-1				0.5

		0		213		-2.5				-1				0.5

		0		212		-2.5				-1				0

		0		211		-2.5				-1				0.5

		0		210		-2.5				-1				0.5

		0		209		-2.5				-1				0.5

		0		208		-2.5				-1				0.5

		0		207		-2.5				-1				0.5

		0		206		-2.5				-1				0.5

		0		205		-2.5				-1				0.5

		0		204		-2.5				-1				0.5

		0		203		-2				-0.5				0

		0		202		-2				-0.5				0.5

		0		201		-2				-0.5				0.5

		0		200		-2				-0.5				0.5

		0		199		-2				-0.5				0.5

		0		198		-1.5				0				0.5

		0		197		-1.5				0				0.5

		0		196		-1.5				0				0.5

		0		195		-1.5				0				0.5

		0		194		-1.5				0				0.5

		0		193		-1				0.5				0

		0		192		-1				0.5				0

		0		191		-1				0.5				-0.5

		0		190		-1.5				0				0

		0		189		-1.5				0				0

		0		188		-1.5				0				0

		0		187		-1.5				0				-0.5

		0		186		-1.5				0				-0.5

		0		185		-2				-0.5				0

		0		184		-2				-0.5				0

		0		183		-2				-0.5				0

		0		182		-2				-0.5				-0.5

		0		181		-2				-0.5				-0.5

		0		180		-2				-0.5				-0.5

		0		179		-2.5				-1				-0.5

		0		178		-2.5				-1				-0.5

		0		177		-2.5				-1				-1

		0		176		-3				-1.5				-0.5

		0		175		-3				-1.5				-1

		0		174		-3				-1.5				-1.5

		0		173		-3.5				-2				-1

		0		172		-3.5				-2				-1.5

		0		171		-3.5				-2				-1.5

		0		170		-4				-2.5				-1

		0		169		-4				-2.5				-1.5

		0		168		-4				-2.5				-1.5

		0		167		-4				-2.5				-1.5

		0		166		-4				-2.5				-1.5

		0		165		-4				-2.5				-1.5

		0		164		-4				-2.5				-1.5

		0		163		-4				-2.5				-1

		0		162		-4				-2.5				-1

		0		161		-4				-2.5				-1

		0		160		-4				-2.5				-0.5

		0		159		-3.5				-2				-1

		0		158		-3.5				-2				-0.5

		0		157		-3.5				-2				-0.5

		0		156		-3				-1.5				-0.5

		0		155		-3				-1.5				-0.5

		0		154		-2.5				-1				-0.5

		0		153		-2.5				-1				-0.5

		0		152		-2				-0.5				-0.5

		0		151		-1.5				0				-0.5

		0		150		-1.5				0				-0.5

		0		149		-1				0.5				-0.5

		0		148		-1				0.5				-0.5

		0		147		-0.5				1				-0.5

		0		146		-0.5				1				-0.5

		0		145		-0.5				1				-0.5

		0		144		-0.5				1				-0.5

		0		143		-0.5				1				0

		0		142		-0.5				1				0

		0		141		-0.5				1				0

		0		140		-0.5				1				0

		0		139		-0.5				1				0

		0		138		-0.5				1				0

		0		137		-0.5				1				0

		0		136		-0.5				1				0

		0		135		-0.5				1				0

		0		134		-0.5				1				0

		0		133		-0.5				1				0

		0		132		-0.5				1				0

		0		131		-0.5				1				0

		0		130		-0.5				1				-0.5

		0		129		-0.5				1				-0.5

		0		128		-1				0.5				0

		0		127		-1				0.5				0

		0		126		-1				0.5				-0.5

		0		125		-1.5				0				0

		0		124		-1.5				0				0

		0		123		-2				-0.5				0

		0		122		-2				-0.5				0

		0		121		-2.5				-1				0

		0		120		-2.5				-1				0

		0		119		-2.5				-1				-0.5

		0		118		-2.5				-1				-0.5

		0		117		-3				-1.5				0

		0		116		-3				-1.5				0

		0		115		-3.5				-2				0

		0		114		-3.5				-2				-0.5

		0		113		-4				-2.5				0

		0		112		-4				-2.5				-0.5

		0		111		-4.5				-3				0

		0		110		-4.5				-3				-0.5

		0		109		-4.5				-3				-0.5

		0		108		-5				-3.5				0

		0		107		-5				-3.5				0

		0		106		-5				-3.5				0

		0		105		-4.5				-3				-0.5

		0		104		-4.5				-3				-0.5

		0		103		-4.5				-3				0

		0		102		-4				-2.5				-0.5

		0		101		-4				-2.5				0

		0		100		-4				-2.5				0

		0		99		-4				-2.5				0

		0		98		-4				-2.5				0

		0		97		-4				-2.5				0

		0		96		-4.5				-3				0.5

		0		95		-4.5				-3				0

		0		94		-4				-2.5				0

		0		93		-4				-2.5				0

		0		92		-3.5				-2				-0.5

		0		91		-3.5				-2				0

		0		90		-3.5				-2				0.5

		0		89		-3				-1.5				0

		0		88		-2.5				-1				0

		0		87		-2				-0.5				0

		0		86		-1.5				0				0

		0		85		-1				0.5				-0.5

		0		84		-1				0.5				0

		0		83		-1				0.5				0

		0		82		-1				0.5				0

		0		81		-1				0.5				0

		0		80		-1				0.5				0

		0		79		-1				0.5				0

		0		78		-1				0.5				0

		0		77		-1				0.5				0

		0		76		-1				0.5				0

		0		75		-1				0.5				0

		0		74		-1				0.5				0

		0		73		-1				0.5				-0.5

		0		72		-1				0.5				-0.5

		0		71		-1.5				0				0

		0		70		-1.5				0				0

		0		69		-1.5				0				0

		0		68		-2				-0.5				0.5

		0		67		-2				-0.5				0.5

		0		66		-2				-0.5				0

		0		65		-2				-0.5				0

		0		64		-2.5				-1				0.5

		0		63		-2.5				-1				0

		0		62		-2.5				-1				0

		0		61		-3				-1.5				0.5

		0		60		-3				-1.5				0

		0		59		-3				-1.5				0

		0		58		-3				-1.5				0

		0		57		-3.5				-2				0

		0		56		-3.5				-2				0

		0		55		-3.5				-2				0

		0		54		-3.5				-2				0

		0		53		-3.5				-2				0

		0		52		-3.5				-2				0

		0		51		-3.5				-2				0

		0		50		-3.5				-2				0.5

		0		49		-3				-1.5				0

		0		48		-3				-1.5				0.5

		0		47		-2.5				-1				0

		0		46		-2.5				-1				0.5

		0		45		-2				-0.5				0

		0		44		-1.5				0				0

		0		43		-1				0.5				0

		0		42		-0.5				1				0

		0		41		0				1.5				0

		0		40		0				1.5				0

		0		39		0.5				2				0

		0		38		0.5				2				0

		0		37		0.5				2				0.5

		0		36		0.5				2				0.5

		0		35		1				2.5				0

		0		34		1				2.5				0.5

		0		33		1.5				3				0

		0		32		1.5				3				0

		0		31		1.5				3				0

		0		30		1.5				3				0.5

		0		29		2				3.5				0

		0		28		2				3.5				0

		0		27		2				3.5				0

		0		26		2				3.5				0

		0		25		2				3.5				0

		0		24		1.5				3				0.5

		0		23		1				2.5				0.5

		0		22		1				2.5				0

		0		21		0.5				2				0.5

		0		20		0.5				2				0

		0		19		0				1.5				0.5

		0		18		0				1.5				0

		0		17		0				1.5				0

		0		16		-0.5				1				0.5

		0		15		-0.5				1				0.5

		0		14		-0.5				1				0

		0		13		-0.5				1				0

		0		12		-0.5				1				0.5

		0		11		-0.5				1				0

		0		10		-0.5				1				0

		0		9		-0.5				1				0

		0		8		-1				0.5				0

		0		7		-1.5				0				0.5

		0		6		-1.5				0				0

		0		5		-2				-0.5				0.5

		0		4		-2				-0.5				0

		0		3		-2.5				-1				0.5

		0		2		-2.5				-1				0

		0		1		-3				-1.5				0.5
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		0		25		17.145		301		301

		13.35		25		22.225		300		300

		26.7				27.305		299		299

		51.65		81		32.385		298		298

		76.6		81		37.465		297		297

		106.45				42.545		296		296

		136.3		137		47.625		295		295

		165.2		137		52.705		294		294

		194.1				57.785		293		293

		224.45		193		62.865		292		292

		254.8		193		67.945		291		291

		275.4				73.025		290		290

		296		248		78.105		289		289

				248		83.185		288		288

						88.265		287		287

				304		93.345		286		286

				304		98.425		285		285

						103.505		284		284

				343		108.585		283		283

				343		113.665		282		282

						118.745		281		281

						123.825		280		280

						128.905		279		279

						133.985		278		278

						139.065		277		277

						144.145		276		276

						149.225		275		275

						154.305		274		274

						159.385		273		273

						164.465		272		272

						169.545		271		271

						174.625		270		270

						179.705		269		269

						184.785		268		268

						189.865		267		267

						194.945		266		266

						200.025		265		265

						205.105		264		264

						210.185		263		263

						215.265		262		262

						220.345		261		261

						225.425		260		260

						230.505		259		259

						235.585		258		258

						240.665		257		257

						245.745		256		256

						250.825		255		255

						255.905		254		254

						260.985		253		253

						266.065		252		252

						271.145		251		251

						276.225		250		250

						281.305		249		249

						286.385		248		248

						291.465		247		247

						296.545		246		246

						301.625		245		245

						306.705		244		244

						311.785		243		243

						316.865		242		242

						321.945		241		241

						327.025		240		240

						332.105		239		239

						337.185		238		238

								237		237

								236		236

								235		235

								234		234

								233		233

								232		232

								231		231

								230		230

								229		229

								228		228

								227		227

								226		226

								225		225

								224		224

								223		223

								222		222

								221		221

								220		220

								219		219

								218		218

								217		217

								216		216

								215		215

								214		214

								213		213

								212		212

								211		211

								210		210

								209		209

								208		208

								207		207

								206		206

								205		205

								204		204

								203		203

								202		202

								201		201

								200		200

								199		199

								198		198

								197		197

								196		196

								195		195

								194		194

								193		193

								192		192

								191		191

								190		190

								189		189

								188		188

								187		187

								186		186

								185		185

								184		184

								183		183

								182		182

								181		181

								180		180

								179		179

								178		178

								177		177

								176		176

								175		175

								174		174

								173		173

								172		172

								171		171

								170		170

								169		169

								168		168

								167		167

								166		166

								165		165

								164		164

								163		163

								162		162

								161		161

								160		160

								159		159

								158		158

								157		157

								156		156

								155		155

								154		154

								153		153

								152		152

								151		151

								150		150

								149		149

								148		148

								147		147

								146		146

								145		145

								144		144

								143		143

								142		142

								141		141

								140		140

								139		139

								138		138

								137		137

								136		136

								135		135

								134		134

								133		133

								132		132

								131		131

								130		130

								129		129

								128		128

								127		127

								126		126

								125		125

								124		124

								123		123

								122		122

								121		121

								120		120

								119		119

								118		118

								117		117

								116		116

								115		115

								114		114

								113		113

								112		112

								111		111

								110		110

								109		109

								108		108

								107		107

								106		106

								105		105

								104		104

								103		103

								102		102

								101		101

								100		100

								99		99

								98		98

								97		97

								96		96

								95		95

								94		94

								93		93

								92		92

								91		91

								90		90

								89		89

								88		88

								87		87

								86		86

								85		85

								84		84

								83		83

								82		82

								81		81

								80		80

								79		79

								78		78

								77		77

								76		76

								75		75

								74		74

								73		73

								72		72

								71		71

								70		70

								69		69

								68		68

								67		67

								66		66

								65		65

								64		64

								63		63

								62		62

								61		61

								60		60

								59		59

								58		58

								57		57

								56		56

								55		55

								54		54

								53		53

								52		52

								51		51

								50		50

								49		49

								48		48

								47		47

								46		46

								45		45

								44		44

								43		43

								42		42

								41		41

								40		40

								39		39

								38		38

								37		37

								36		36

								35		35

								34		34

								33		33

								32		32

								31		31

								30		30

								29		29

								28		28

								27		27

								26		26

								25		25

								24		24

								23		23

								22		22

								21		21

								20		20

								19		19

								18		18

								17		17

								16		16

								15		15

								14		14

								13		13

								12		12

								11		11

								10		10

								9		9

								8		8

								7		7

								6		6

								5		5

								4		4

								3		3
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2mm inc

		

		Set Position		Motor Readback		Encoder Readback		Display		Motor-Enc		Enc-Inf		Abs Set		Inc		Set +

										Diff (in)		Diff (in)		Diff (in)		Diff (in)		Offset

		100		99.9998		99.9998		99.9902		0		0.0096		0.0039				-0.0152				Forward										Backward

		100.2		100.1954		100.1954		100.1864		0		0.009		0.0054		0.0015		-0.0114				Max		Min		Spread		Average				Max		Min		Spread		Average

		100.4		100.3986		100.3979		100.3897		0.0003		0.0082		0.0041		-0.0013		-0.0147				Diff (in)		Diff (in)		(in)		Diff (in)				Diff (in)		Diff (in)		(in)		Diff (in)

		100.6		100.5992		100.5999		100.5913		-0.0003		0.0086		0.0034		-0.0006		-0.0163		Absolute		0.0069		0.0005		0.0064		0.0046				0.0091		0.0007		0.0083		0.0030

		100.8		100.7923		100.7929		100.7864		-0.0002		0.0065		0.0054		0.0019		-0.0114		Increment		0.0036		-0.0047		0.0083		0.0000				0.0041		-0.0075		0.0117		-0.0000

		101		100.998		100.9987		100.9892		-0.0003		0.0095		0.0043		-0.0011		-0.0142

		101.2		101.1987		101.1987		101.1896		0.0000		0.0091		0.0041		-0.0002		-0.0146

		101.4		101.3993		101.3993		101.3883		0.0000		0.011		0.0046		0.0005

		101.6		101.5949		101.5956		101.5861		-0.0003		0.0095		0.0055		0.0009

		101.8		101.7981		101.8		101.789		-0.0007		0.011		0.0043		-0.0011

		102		101.9998		101.9988		101.989		0.0004		0.0098		0.0043		-0.0000

		102.2		102.1994		102.2001		102.1901		-0.0003		0.01		0.0039		-0.0004

		102.4		102.4001		102.4001		102.39		0.0000		0.0101		0.0039		0.0000

		102.6		102.5957		102.5957		102.5866		0.0000		0.0091		0.0053		0.0013

		102.8		102.7963		102.7982		102.7898		-0.0007		0.0084		0.0040		-0.0013

		103		102.997		102.9976		102.9889		-0.0002		0.0087		0.0044		0.0004

		103.2		103.1875		103.1888		103.1831		-0.0005		0.0057		0.0067		0.0023

		103.4		103.3932		103.3939		103.3844		-0.0003		0.0095		0.0061		-0.0005

		103.6		103.599		103.599		103.5892		0.0000		0.0098		0.0043		-0.0019

		103.8		103.7905		103.8003		103.7905		-0.0039		0.0098		0.0037		-0.0005

		104		103.9901		103.9914		103.9824		-0.0005		0.009		0.0069		0.0032

		104.2		104.1959		104.1959		104.1855		0.0000		0.0104		0.0057		-0.0012

		104.4		104.3965		104.3972		104.3867		-0.0003		0.0105		0.0052		-0.0005

		104.6		104.5997		104.6004		104.5903		-0.0003		0.0101		0.0038		-0.0014

		104.8		104.7953		104.7972		104.7865		-0.0007		0.0107		0.0053		0.0015

		105		104.9985		104.9998		104.9894		-0.0005		0.0104		0.0042		-0.0011

		105.2		105.1992		105.1992		105.1902		0.0000		0.009		0.0039		-0.0003

		105.4		105.3998		105.3998		105.3915		0.0000		0.0083		0.0033		-0.0005

		105.6		105.5954		105.5961		105.5874		-0.0003		0.0087		0.0050		0.0016

		105.8		105.7986		105.7993		105.7894		-0.0003		0.0099		0.0042		-0.0008

		106		105.9993		105.9993		105.9891		0.0000		0.0102		0.0043		0.0001

		106.2		106.1974		106.1987		106.1881		-0.0005		0.0106		0.0047		0.0004

		106.4		106.3955		106.3968		106.3867		-0.0005		0.0101		0.0052		0.0006

		106.6		106.5987		106.6		106.5987		-0.0005		0.0013		0.0005		-0.0047

		106.8		106.7994		106.8		106.7896		-0.0002		0.0104		0.0041		0.0036

		107		106.9924		106.9931		106.9837		-0.0003		0.0094		0.0064		0.0023

		107.2		107.2007		107.2007		107.1905		0.0000		0.0102		0.0037		-0.0027

		107.4		107.3963		107.3963		107.3869		0.0000		0.0094		0.0052		0.0014

		107.6		107.5969		107.5995		107.59		-0.0010		0.0095		0.0039		-0.0012

		107.8		107.7951		107.7963		107.7872		-0.0005		0.0091		0.0050		0.0011

		108		108.0008		108.0008		107.9918		0.0000		0.009		0.0032		-0.0018

		108.2		108.1989		108.1996		108.1904		-0.0003		0.0092		0.0038		0.0006

		108.4		108.397		108.3989		108.3899		-0.0007		0.009		0.0040		0.0002

		108.6		108.5926		108.5945		108.583		-0.0007		0.0115		0.0067		0.0027

		108.8		108.7933		108.7939		108.7824		-0.0002		0.0115		0.0069		0.0002

		109		108.9965		108.9965		108.9857		0.0000		0.0108		0.0056		-0.0013

		109.2		109.1946		109.1965		109.1872		-0.0007		0.0093		0.0050		-0.0006

		109.4		109.3927		109.3934		109.3836		-0.0003		0.0098		0.0065		0.0014

		109.6		109.5959		109.5978		109.5867		-0.0007		0.0111		0.0052		-0.0012

		109.8		109.7991		109.7998		109.7899		-0.0003		0.0099		0.0040		-0.0013

		110		109.9972		109.9991		109.99		-0.0007		0.0091		0.0039		-0.0000

		120		199.9921		119.994		119.983

		110		109.9998		109.9998		109.9902		0.0000		0.0096		0.0039

		109.8		109.7991		109.801		109.791		-0.0007		0.01		0.0035		-0.0003

		109.6		109.601		109.6016		109.5907		-0.0002		0.0109		0.0037		0.0001

		109.4		109.3978		109.3978		109.3875		0.0000		0.0103		0.0049		0.0013

		109.2		109.2073		109.2079		109.177		-0.0002		0.0309		0.0091		0.0041

		109		109.0041		109.0047		108.9961		-0.0002		0.0086		0.0015		-0.0075

		108.8		108.8009		108.8015		108.7911		-0.0002		0.0104		0.0035		0.0020

		108.6		108.5977		108.599		108.5895		-0.0005		0.0095		0.0041		0.0006

		108.4		108.4072		108.4078		108.3968		-0.0002		0.011		0.0013		-0.0029

		108.2		108.204		108.2053		108.1957		-0.0005		0.0096		0.0017		0.0004

		108		107.9983		108.0002		107.9909		-0.0007		0.0093		0.0036		0.0019

		107.8		107.7976		107.7995		107.7898		-0.0007		0.0097		0.0040		0.0004

		107.6		107.602		107.6039		107.594		-0.0007		0.0099		0.0024		-0.0017

		107.4		107.3988		107.4007		107.3909		-0.0007		0.0098		0.0036		0.0012

		107.2		107.2007		107.2007		107.1905		0.0000		0.0102		0.0037		0.0002

		107		106.9975		106.9975		106.9873		0.0000		0.0102		0.0050		0.0013

		106.8		106.8045		106.8051		106.797		-0.0002		0.0081		0.0012		-0.0038

		106.6		106.6038		106.6038		106.5956		0.0000		0.0082		0.0017		0.0006

		106.4		106.3955		106.3974		106.3872		-0.0007		0.0102		0.0050		0.0033

		106.2		106.2025		106.205		106.1959		-0.0010		0.0091		0.0016		-0.0034

		106		105.9967		105.9986		105.9884		-0.0007		0.0102		0.0046		0.0030

		105.8		105.8012		105.8031		105.7926		-0.0007		0.0105		0.0029		-0.0017

		105.6		105.598		105.5999		105.5898		-0.0007		0.0101		0.0040		0.0011

		105.4		105.4024		105.4043		105.3964		-0.0007		0.0079		0.0014		-0.0026

		105.2		105.2093		105.21		105.1971		-0.0003		0.0129		0.0011		-0.0003

		105		105.0036		105.0049		104.9939		-0.0005		0.011		0.0024		0.0013

		104.8		104.7979		104.7998		104.7899		-0.0007		0.0099		0.0040		0.0016

		104.6		104.6048		104.6055		104.596		-0.0003		0.0095		0.0016		-0.0024

		104.4		104.4067		104.4067		104.3965		0.0000		0.0102		0.0014		-0.0002

		104.2		104.201		104.2022		104.1935		-0.0005		0.0087		0.0026		0.0012

		104		104.0003		104.0009		103.9905		-0.0002		0.0104		0.0037		0.0012

		103.8		103.8047		103.8047		103.7928		0.0000		0.0119		0.0028		-0.0009

		103.6		103.599		103.599		103.5883		0.0000		0.0107		0.0046		0.0018

		103.4		103.3983		103.3996		103.3889		-0.0005		0.0107		0.0044		-0.0002

		103.2		103.1977		103.1996		103.1891		-0.0007		0.0105		0.0043		-0.0001

		103		103.0046		103.0046		102.9969		0.0000		0.0077		0.0012		-0.0031

		102.8		102.8065		102.8084		102.7968		-0.0007		0.0116		0.0013		0.0000

		102.6		102.6058		102.6071		102.5948		-0.0005		0.0123		0.0020		0.0008

		102.4		102.4001		102.4001		102.3894		0.0000		0.0107		0.0042		0.0021

		102.2		102.2045		102.2069		102.1952		-0.0009		0.0117		0.0019		-0.0023

		102		101.9662		101.9981		101.9982		-0.0126		-0.0001		0.0007		-0.0012

		101.8		101.7981		101.8		101.7889		-0.0007		0.0111		0.0044		0.0037

		101.6		101.6025		101.6025		101.5909		0.0000		0.0116		0.0036		-0.0008

		101.4		101.407		101.4089		101.3954		-0.0007		0.0135		0.0018		-0.0018

		101.2		101.2063		101.2082		101.1958		-0.0007		0.0124		0.0017		-0.0002

		101		101.0031		101.005		100.9925		-0.0007		0.0125		0.0030		0.0013

		100.8		100.7974		100.7993		100.7888		-0.0007		0.0105		0.0044		0.0015

		100.6		100.6043		100.6062		100.5956		-0.0007		0.0106		0.0017		-0.0027

		100.4		100.4087		100.4087		100.3965		0.0000		0.0122		0.0014		-0.0004

		100.2		100.203		100.203		100.1946		0.0000		0.0084		0.0021		0.0007

		100		99.9998		100.0017		99.9911		-0.0007		0.0106		0.0035		0.0014
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Abs Diff (corr) (1)

				6/22/00				Reverification after offset factored in

		Set Position		Display				Pos (in)		Abs Set		Inc		Set +

										Diff (in)		Diff (in)		Offset

		100		99.9902				39.3700787402		0.0039				-0.0152				Forward										Backward

		100.2		100.1864				39.4488188976		0.0054		0.0015		-0.0114				Max		Min		Spread		Average				Max		Min		Spread		Average

		100.4		100.3897				39.5275590551		0.0041		-0.0013		-0.0147				Diff (in)		Diff (in)		(in)		Diff (in)				Diff (in)		Diff (in)		(in)		Diff (in)

		100.6		100.5913				39.6062992126		0.0034		-0.0006		-0.0163		Absolute		0.0069		0.0005		0.0064		0.0046				-0.0009		-0.0069		0.0060		-0.0022

		100.8		100.7864				39.6850393701		0.0054		0.0019		-0.0114		Increment		0.0036		-0.0047		0.0083		0.0000				0.0033		-0.0030		0.0063		-0.0000

		101		100.9892				39.7637795276		0.0043		-0.0011		-0.0142

		101.2		101.1896				39.842519685		0.0041		-0.0002		-0.0146

		101.4		101.3883				39.9212598425		0.0046		0.0005

		101.6		101.5861				40		0.0055		0.0009

		101.8		101.789				40.0787401575		0.0043		-0.0011

		102		101.989				40.157480315		0.0043		-0.0000

		102.2		102.1901				40.2362204724		0.0039		-0.0004

		102.4		102.39				40.3149606299		0.0039		0.0000

		102.6		102.5866				40.3937007874		0.0053		0.0013

		102.8		102.7898				40.4724409449		0.0040		-0.0013

		103		102.9889				40.5511811024		0.0044		0.0004

		103.2		103.1831				40.6299212598		0.0067		0.0023

		103.4		103.3844				40.7086614173		0.0061		-0.0005

		103.6		103.5892				40.7874015748		0.0043		-0.0019

		103.8		103.7905				40.8661417323		0.0037		-0.0005

		104		103.9824				40.9448818898		0.0069		0.0032

		104.2		104.1855				41.0236220472		0.0057		-0.0012

		104.4		104.3867				41.1023622047		0.0052		-0.0005

		104.6		104.5903				41.1811023622		0.0038		-0.0014

		104.8		104.7865				41.2598425197		0.0053		0.0015

		105		104.9894				41.3385826772		0.0042		-0.0011

		105.2		105.1902				41.4173228346		0.0039		-0.0003

		105.4		105.3915				41.4960629921		0.0033		-0.0005

		105.6		105.5874				41.5748031496		0.0050		0.0016

		105.8		105.7894				41.6535433071		0.0042		-0.0008

		106		105.9891				41.7322834646		0.0043		0.0001

		106.2		106.1881				41.811023622		0.0047		0.0004

		106.4		106.3867				41.8897637795		0.0052		0.0006

		106.6		106.5987				41.968503937		0.0005		-0.0047

		106.8		106.7896				42.0472440945		0.0041		0.0036

		107		106.9837				42.125984252		0.0064		0.0023

		107.2		107.1905				42.2047244094		0.0037		-0.0027

		107.4		107.3869				42.2834645669		0.0052		0.0014

		107.6		107.59				42.3622047244		0.0039		-0.0012

		107.8		107.7872				42.4409448819		0.0050		0.0011

		108		107.9918				42.5196850394		0.0032		-0.0018

		108.2		108.1904				42.5984251969		0.0038		0.0006

		108.4		108.3899				42.6771653543		0.0040		0.0002

		108.6		108.583				42.7559055118		0.0067		0.0027

		108.8		108.7824				42.8346456693		0.0069		0.0002

		109		108.9857				42.9133858268		0.0056		-0.0013

		109.2		109.1872				42.9921259843		0.0050		-0.0006

		109.4		109.3836				43.0708661417		0.0065		0.0014

		109.6		109.5867				43.1496062992		0.0052		-0.0012

		109.8		109.7899				43.2283464567		0.0040		-0.0013

		110		109.99				43.3070866142		0.0039		-0.0000

		120		119.9999

		110		110.011						-0.0043

		109.8		109.8077						-0.0030		0.0013

		109.6		109.6038						-0.0015		0.0015

		109.4		109.41						-0.0039		-0.0024

		109.2		109.2175						-0.0069		-0.0030

		109		109.0091						-0.0036		0.0033

		108.8		108.8057						-0.0022		0.0013

		108.6		108.6096						-0.0038		-0.0015

		108.4		108.41						-0.0039		-0.0002

		108.2		108.2037						-0.0015		0.0025

		108		108.006						-0.0024		-0.0009

		107.8		107.8045						-0.0018		0.0006

		107.6		107.6034						-0.0013		0.0004

		107.4		107.407						-0.0028		-0.0014

		107.2		107.2055						-0.0022		0.0006

		107		107.0067						-0.0026		-0.0005

		106.8		106.8027						-0.0011		0.0016

		106.6		106.6043						-0.0017		-0.0006

		106.4		106.4077						-0.0030		-0.0013

		106.2		106.2063						-0.0025		0.0006

		106		106.0058						-0.0023		0.0002

		105.8		105.8031						-0.0012		0.0011

		105.6		105.605						-0.0020		-0.0007

		105.4		105.4097						-0.0038		-0.0019

		105.2		105.2027						-0.0011		0.0028

		105		105.0067						-0.0026		-0.0016

		104.8		104.8054						-0.0021		0.0005

		104.6		104.6064						-0.0025		-0.0004

		104.4		104.4023						-0.0009		0.0016

		104.2		104.2035						-0.0014		-0.0005

		104		104.005						-0.0020		-0.0006

		103.8		103.8057						-0.0022		-0.0003

		103.6		103.6096						-0.0038		-0.0015

		103.4		103.4078						-0.0031		0.0007

		103.2		103.2044						-0.0017		0.0013

		103		103.0091						-0.0036		-0.0019

		102.8		102.8062						-0.0024		0.0011

		102.6		102.6033						-0.0013		0.0011

		102.4		102.4049						-0.0019		-0.0006

		102.2		102.2057						-0.0022		-0.0003

		102		102.0054						-0.0021		0.0001

		101.8		101.8025						-0.0010		0.0011

		101.6		101.6043						-0.0017		-0.0007

		101.4		101.4028						-0.0011		0.0006

		101.2		101.2052						-0.0020		-0.0009

		101		101.0023						-0.0009		0.0011

		100.8		100.804						-0.0016		-0.0007

		100.6		100.603						-0.0012		0.0004

		100.4		100.4059						-0.0023		-0.0011

		100.2		100.2031						-0.0012		0.0011

		100		100.0046						-0.0018		-0.0006
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		2 cm to home and zeroed				Interferometer		Increment				6/22/00

		Set Position		Interferometer				Diff		Pos

		Home = 0.0		cm		in		in		(in)

		200		199.9789		78.7319				78.740

		202		201.9803		79.5198		-0.0006		79.528

		204		203.9791		80.3067		0.0005		80.315

		206		205.9795		81.0943		-0.0002		81.102

		208		207.9732		81.8792		0.0025		81.890

		210		209.9796		82.6691		-0.0025		82.677

		212		211.9797		83.4566		-0.0000		83.465

		214		213.9763		84.2426		0.0013		84.252

		216		215.9787		85.0310		-0.0009		85.039

		218		217.9742		85.8166		0.0018		85.827

		220		219.9794		86.6061		-0.0020		86.614

		222		221.9768		87.3924		0.0010		87.402

		224		223.9682		88.1765		0.0034		88.189

		226		225.977		88.9673		-0.0035		88.976

		228		227.9782		89.7552		-0.0005		89.764

		230		229.9762		90.5418		0.0008		90.551

		232		231.9788		91.3302		-0.0010		91.339

		234		233.9738		92.1157		0.0020		92.126

		236		235.9746		92.9034		-0.0003		92.913

		238		237.9755		93.6911		-0.0004		93.701

		240		239.9712		94.4769		0.0017		94.488

		242		241.9706		95.2640		0.0002		95.276

		244		243.9734		96.0525		-0.0011		96.063

		246		245.9748		96.8405		-0.0006		96.850

		248		247.9743		97.6277		0.0002		97.638

		250		249.9751		98.4154		-0.0003		98.425

		252		251.9725		99.2018		0.0010		99.213

		254		253.9703		99.9883		0.0009		100.000

		256		255.9734		100.7769		-0.0012		100.787

		258		257.9679		101.5622		0.0022		101.575

		260		259.9736		102.3518		-0.0022		102.362

		0		0.0079		0.0031				0.000

								0.0001





		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Set Position (in)

Difference (in)

Relative Position Difference (2 cm Increments)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		2cm to home and zeroed 6/22/00

		Set Position		Interferometer		Pos		Inter		Inc Diff		Abs Diff		Abs Diff

		Home = 0.0				(in)		(in)				(in)		(cm)

		0		0		0		0.0000				0.0000		0

		20		20.0015		7.874015748		7.8746		-0.0006		-0.0006		-0.0015

		40		39.9931		15.7480314961		15.7453		0.0033		0.0027		0.0069

		60		59.9971		23.6220472441		23.6209		-0.0016		0.0011		0.0029

		80		79.9948		31.4960629921		31.4940		0.0009		0.0020		0.0052

		100		99.9932		39.3700787402		39.3674		0.0006		0.0027		0.0068

		120		119.9905		47.2440944882		47.2404		0.0011		0.0037		0.0095

		140		139.9872		55.1181102362		55.1131		0.0013		0.0050		0.0128

		160		159.9875		62.9921259843		62.9872		-0.0001		0.0049		0.0125

		180		179.9851		70.8661417323		70.8603		0.0009		0.0059		0.0149

		200		199.9812		78.7401574803		78.7328		0.0015		0.0074		0.0188

		220		219.9775		86.6141732283		86.6053		0.0015		0.0089		0.0225

		240		239.9795		94.4881889764		94.4801		-0.0008		0.0081		0.0205

		260		259.9717		102.3622047244		102.3511		0.0031		0.0111		0.0283

		280		279.9698		110.2362204724		110.2243		0.0007		0.0119		0.0302

		300		299.9679		118.1102362205		118.0976		0.0007		0.0126		0.0321

		320		319.9698		125.9842519685		125.9724		-0.0007		0.0119		0.0302

		340		321.7391		133.8582677165		126.6689

		0		-0.0062		0		-0.0024

										0.0003
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		2cm to home and zeroed 6/26/00						Correction Factor =										6/26/00

		Set Position		Interferometer		Pos		interferometer		Inc Diff		Abs Diff		Abs Diff

		Home = 0.0				in		in		in		in		cm

		0		0		0		0.0000				0.0000		0

		20		19.9985		7.874015748		7.8734		0.0006		0.0006		0.0015

		40		39.9957		15.7480314961		15.7463		0.0011		0.0017		0.0043

		60		60.0029		23.6220472441		23.6232		-0.0028		-0.0011		-0.0029

		80		79.9994		31.4960629921		31.4958		0.0014		0.0002		0.0006

		100		100.0006		39.3700787402		39.3703		-0.0005		-0.0002		-0.0006

		120		119.998		47.2440944882		47.2433		0.0010		0.0008		0.002

		140		140.0003		55.1181102362		55.1182		-0.0009		-0.0001		-0.0003

		160		160.0015		62.9921259843		62.9927		-0.0005		-0.0006		-0.0015

		180		179.9995		70.8661417323		70.8659		0.0008		0.0002		0.0005

		200		200.0005		78.7401574803		78.7404		-0.0004		-0.0002		-0.0005

		220		220.0012		86.6141732283		86.6146		-0.0003		-0.0005		-0.0012

		240		240.0022		94.4881889764		94.4891		-0.0004		-0.0009		-0.0022

		260		259.9984		102.3622047244		102.3616		0.0015		0.0006		0.0016

		280		279.9965		110.2362204724		110.2348		0.0007		0.0014		0.0035

		300		299.9991		118.1102362205		118.1099		-0.0010		0.0004		0.0009

		320		319.9998		125.9842519685		125.9842		-0.0003		0.0001		0.0002

		340		321.7364		133.8582677165		126.6679

		0		-0.0002		0		-0.0001

										0.0000049
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		2cm to home and zeroed 6/26/00						Correction Factor =										6/26/00

		Set Position		Interferometer		Pos		Inter		Inc Diff		Abs Diff		Abs Diff

		Home = 0.0				in		in		in		in		cm

		0		0		0.000		0.000				0.0000		0

		20		19.9985		7.874		7.873		0.0006		0.0006		0.0015

		40		39.9994		15.748		15.748		-0.0004		0.0002		0.0006

		60		60.0027		23.622		23.623		-0.0013		-0.0011		-0.0027

		80		80.0033		31.496		31.497		-0.0002		-0.0013		-0.0033

		100		100.0043		39.370		39.372		-0.0004		-0.0017		-0.0043

		120		120.0056		47.244		47.246		-0.0005		-0.0022		-0.0056

		140		139.9983		55.118		55.117		0.0029		0.0007		0.0017

		160		160.0012		62.992		62.993		-0.0011		-0.0005		-0.0012

		180		180.0023		70.866		70.867		-0.0004		-0.0009		-0.0023

		200		200.0002		78.740		78.740		0.0008		-0.0001		-0.0002

		220		220.001		86.614		86.615		-0.0003		-0.0004		-0.001

		240		240.0023		94.488		94.489		-0.0005		-0.0009		-0.0023

		260		259.9983		102.362		102.362		0.0016		0.0007		0.0017

		280		279.9995		110.236		110.236		-0.0005		0.0002		0.0005

		300		299.9989		118.110		118.110		0.0002		0.0004		0.0011

		320		319.9997		125.984		125.984		-0.0003		0.0001		0.0003

		340		321.736		133.858		126.668

		0		-0.0035		0.000		-0.001

										0.0000074
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Orig Enc

		Set Position		Encoder Pos		Inferometer Pos		Int - Enc(cm)		Set - Int (cm)		Int - Enc(in)		Set Pos (in)				Original Encoder Data 7-11-00

		0		0		0		0		0.000		0.0000		0.000

		10		9.9981		9.9985		0.0004		0.002		0.0002		3.937

		20		20.0025		20.0026		0.0001		-0.003		0.0000		7.874

		30		30.0006		29.998		-0.0026		0.002		-0.0010		11.811

		40		40.0004		40.0001		-0.0003		-0.000		-0.0001		15.748

		50		50.0062		50.0022		-0.004		-0.002		-0.0016		19.685

		60		60.0062		60.0023		-0.0039		-0.002		-0.0015		23.622

		70		70.0062		70.0024		-0.0038		-0.002		-0.0015		27.559

		80		80.0075		80.0014		-0.0061		-0.001		-0.0024		31.496

		90		90.0055		89.9985		-0.007		0.001		-0.0028		35.433

		100		100.0055		99.9982		-0.0073		0.002		-0.0029		39.370

		110		110.0004		109.9935		-0.0069		0.007		-0.0027		43.307

		120		119.9991		119.9897		-0.0094		0.010		-0.0037		47.244

		130		129.9978		129.9876		-0.0102		0.012		-0.0040		51.181

		140		139.9991		139.9862		-0.0129		0.014		-0.0051		55.118

		150		149.9991		149.9857		-0.0134		0.014		-0.0053		59.055

		160		159.9978		159.99834		Bad Point		0.002				62.992

		170		170.0181		170.0034		-0.0147		-0.003		-0.0058		66.929

		180		180.0143		179.9968		-0.0175		0.003		-0.0069		70.866

		190		190.0123		189.9971		-0.0152		0.003		-0.0060		74.803

		200		200.0225		200.0023		-0.0202		-0.002		-0.0080		78.740

		210		210.0186		209.9976		-0.021		0.002		-0.0083		82.677

		220		220.025		220.003		-0.022		-0.003		-0.0087		86.614

		230		230.0211		230		-0.0211		0.000		-0.0083		90.551

		240		240.0268		240.0042		-0.0226		-0.004		-0.0089		94.488

		250		250.0255		250.0008		-0.0247		-0.001		-0.0097		98.425

		260		260.0249		259.9995		-0.0254		0.000		-0.0100		102.362

		270		270.028		270		-0.028		0.000		-0.0110		106.299

		280		280.028		279.9974		-0.0306		0.003		-0.0120		110.236

		290		290.0305		289.9999		-0.0306		0.000		-0.0120		114.173

		300		300.0305		299.9999		-0.0306		0.000		-0.0120		118.110

		310		310.033		310.0023		-0.0307		-0.002		-0.0121		122.047

		320		320.033		320.0008		-0.0322		-0.001		-0.0127		125.984
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		Set Position		Encoder Pos		Offset in Inches		Inferometer Pos		Offset in Inches		Enc-Int				7/11/00

		0		0.0000		0.0000		0.0000		0.0000		0		0.0000

		10		9.9970		0.0012		9.9983		0.0007		-0.0013		-0.0005

		20		20.0003		-0.0001		20.0028		-0.0011		-0.0025		-0.0010

		30		29.9973		0.0011		29.9981		0.0007		-0.0008		-0.0003

		40		40.0000		0.0000		39.9994		0.0002		0.0006		0.0002

		50		50.0002		-0.0001		50.0023		-0.0009		-0.0021		-0.0008

		60		59.9952		0.0019		59.9966		0.0013		-0.0014		-0.0006

		70		69.9973		0.0011		70.0009		-0.0004		-0.0036		-0.0014

		80		79.9879		0.0048		79.9938		0.0024		-0.0059		-0.0023

		90		89.9976		0.0009		90.0001		-0.0000		-0.0025		-0.0010

		100		99.9972		0.0011		100.0017		-0.0007		-0.0045		-0.0018

		110		109.9980		0.0008		110.0030		-0.0012		-0.005		-0.0020

		120		119.9962		0.0015		120.0001		-0.0000		-0.0039		-0.0015

		130		129.9989		0.0004		130.0031		-0.0012		-0.0042		-0.0017

		140		139.9933		0.0026		139.9939		0.0024		-0.0006		-0.0002

		150		149.9992		0.0003		150.0022		-0.0009		-0.003		-0.0012

		160		159.9962		0.0015		159.9998		0.0001		-0.0036		-0.0014

		170		169.9995		0.0002		170.0039		-0.0015		-0.0044		-0.0017

		180		179.9940		0.0024		179.9971		0.0011		-0.0031		-0.0012

		190		189.9954		0.0018		189.9999		0.0000		-0.0045		-0.0018

		200		200.0007		-0.0003		200.0026		-0.0010		-0.0019		-0.0007

		210		209.9957		0.0017		209.9981		0.0007		-0.0024		-0.0009

		220		220.0010		-0.0004		220.0033		-0.0013		-0.0023		-0.0009

		230		229.9961		0.0015		230.0004		-0.0002		-0.0043		-0.0017

		240		240.0007		-0.0003		240.0048		-0.0019		-0.0041		-0.0016

		250		249.9983		0.0007		250.0014		-0.0006		-0.0031		-0.0012

		260		259.9972		0.0011		260.0001		-0.0000		-0.0029		-0.0011

		270		269.9980		0.0008		270.0006		-0.0002		-0.0026		-0.0010

		280		279.9975		0.0010		279.9982		0.0007		-0.0007		-0.0003

		290		289.9989		0.0004		290.0004		-0.0002		-0.0015		-0.0006

		300		299.9978		0.0009		300.0007		-0.0003		-0.0029		-0.0011

		310		309.9992		0.0003		310.0028		-0.0011		-0.0036		-0.0014

		320		319.9981		0.0007		320.0014		-0.0006		-0.0033		-0.0013
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		Set Position		Encoder Pos		Offset in Inches		Inferometer Pos		Inter -Set		Inter - Enc (in)		Set Pos (in)

		0		0.0006		-0.0002362205		0		0		-0.0002362205		0

		10		9.9977		0.0009055118		9.9986		-0.0005511811		0.0003543307		3.937007874

		20		19.9942		0.0022834646		19.9969		-0.0012204724		0.0010629921		7.874015748

		30		29.9983		0.0006692913		29.9976		-0.0009448819		-0.0002755906		11.811023622

		40		40.0011		-0.0004330709		39.9985		-0.0005905512		-0.001023622		15.7480314961

		50		49.9982		0.0007086614		49.9983		-0.0006692913		0.0000393701		19.6850393701

		60		60.0004		-0.0001574803		60.0019		0.0007480315		0.0005905512		23.6220472441

		70		69.9982		0.0007086614		70.0002		0.0000787402		0.0007874016		27.5590551181

		80		79.987		0.0051181102		79.9932		-0.0026771654		0.0024409449		31.4960629921

		90		89.9993		0.0002755906		89.9998		-0.0000787402		0.0001968504		35.4330708661

		100		99.9952		0.0018897638		99.9977		-0.0009055118		0.000984252		39.3700787402

		110		110.0005		-0.0001968504		110.0019		0.0007480315		0.0005511811		43.3070866142

		120		119.9983		0.0006692913		119.9987		-0.000511811		0.0001574803		47.2440944882

		130										0		51.1811023622

		140		140.002		-0.0007874016		140.0016		0.0006299213		-0.0001574803		55.1181102362

		150		149.9998		0.0000787402		149.9985		-0.0005905512		-0.000511811		59.0551181102

		160		159.9962		0.001496063		159.9944		-0.0022047244		-0.0007086614		62.9921259843

		170		170.0022		-0.0008661417		170.0023		0.0009055118		0.0000393701		66.9291338583

		180		179.9942		0.0022834646		179.9955		-0.0017716535		0.000511811		70.8661417323

		190		189.9945		0.0021653543		189.9954		-0.0018110236		0.0003543307		74.8031496063

		200		199.998		0.0007874016		199.9932		-0.0026771654		-0.0018897638		78.7401574803

		210		209.9983		0.0006692913		209.9956		-0.0017322835		-0.0010629921		82.6771653543

		220		219.9941		0.0023228346		219.9938		-0.0024409449		-0.0001181102		86.6141732283

		230		230.0014		-0.0005511811		229.9999		-0.0000393701		-0.0005905512		90.5511811024

		240		239.9947		0.0020866142		239.9949		-0.002007874		0.0000787402		94.4881889764

		250		249.9962		0.001496063		249.995		-0.0019685039		-0.0004724409		98.4251968504

		260		260.0009		-0.0003543307		259.9978		-0.0008661417		-0.0012204724		102.3622047244

		270		270.0025		-0.000984252		269.9983		-0.0006692913		-0.0016535433		106.2992125984

		280		280.0009		-0.0003543307		279.9955		-0.0017716535		-0.0021259843		110.2362204724

		290		290.0031		-0.0012204724		289.9978		-0.0008661417		-0.0020866142		114.1732283465

		300		300.002		-0.0007874016		299.9977		-0.0009055118		-0.0016929134		118.1102362205

		310		310.0036		-0.0014173228		310.0001		0.0000393701		-0.0013779528		122.0472440945

		320		320.0026		-0.001023622		319.9986		-0.0005511811		-0.0015748031		125.9842519685

		310		310.0036		-0.0014173228		310.0002		0.0000787402		-0.0013385827

		300		300.0033		-0.0012992126		299.9992		-0.0003149606		-0.0016141732

		290		290.0018		-0.0007086614		289.9962		-0.001496063		-0.0022047244

		280		280.0021		-0.0008267717		279.9964		-0.0014173228		-0.0022440945

		270		270.005		-0.0019685039		270.0008		0.0003149606		-0.0016535433

		260		260.0022		-0.0008661417		259.9984		-0.0006299213		-0.001496063

		250		250.0095		-0.0037401575		250.0046		0.0018110236		-0.0019291339

		240		240.0042		-0.0016535433		240.0017		0.0006692913		-0.000984252

		230		230.0014		-0.0005511811		230.0002		0.0000787402		-0.0004724409

		220		220.0043		-0.0016929134		220.0008		0.0003149606		-0.0013779528

		210		209.9995		0.0001968504		209.9959		-0.0016141732		-0.0014173228

		200		200.0037		-0.0014566929		200.0001		0.0000393701		-0.0014173228

		190		189.999		0.0003937008		189.9976		-0.0009448819		-0.0005511811

		180		180		0		179.9995		-0.0001968504		-0.0001968504

		170		170.0067		-0.0026377953		170.0056		0.0022047244		-0.0004330709

		160		159.9994		0.0002362205		159.9991		-0.0003543307		-0.0001181102

		150		150.0029		-0.0011417323		150.004		0.0015748031		0.0004330709

		140		139.9982		0.0007086614		139.9988		-0.0004724409		0.0002362205

		130		130.0062		-0.0024409449		130.0054		0.0021259843		-0.0003149606

		120		120.0008		-0.0003149606		120.0024		0.0009448819		0.0006299213

		110		110.0001		-0.0000393701		109.9998		-0.0000787402		-0.0001181102

		100		100.0009		-0.0003543307		100.0013		0.000511811		0.0001574803

		90		90.0089		-0.003503937		90.0066		0.0025984252		-0.0009055118

		80		79.9997		0.0001181102		79.9998		-0.0000787402		0.0000393701

		70		70.0102		-0.004015748		70.0069		0.0027165354		-0.0012992126

		60		59.9998		0.0000787402		59.9987		-0.000511811		-0.0004330709

		50		50.002		-0.0007874016		50.0015		0.0005905512		-0.0001968504

		40		40.0011		-0.0004330709		39.9994		-0.0002362205		-0.0006692913

		30		30.0015		-0.0005905512		30.0017		0.0006692913		0.0000787402

		20		20.0006		-0.0002362205		20.0023		0.0009055118		0.0006692913

		10		9.9971		0.0011417323		9.9976		-0.0009448819		0.0001968504

		0		0.0019		-0.0007480315		0.0012		0.0004724409		-0.0002755906
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Set Position (in)

Difference (in)
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2mm inc

		

		Set Position		Motor Readback		Encoder Readback		Display		Motor-Enc		Enc-Inf		Abs Set		Inc		Set +

										Diff (in)		Diff (in)		Diff (in)		Diff (in)		Offset

		100		99.9998		99.9998		99.9902		0		0.0096		0.0039				-0.0152				Forward										Backward

		100.2		100.1954		100.1954		100.1864		0		0.009		0.0054		0.0015		-0.0114				Max		Min		Spread		Average				Max		Min		Spread		Average

		100.4		100.3986		100.3979		100.3897		0.0003		0.0082		0.0041		-0.0013		-0.0147				Diff (in)		Diff (in)		(in)		Diff (in)				Diff (in)		Diff (in)		(in)		Diff (in)

		100.6		100.5992		100.5999		100.5913		-0.0003		0.0086		0.0034		-0.0006		-0.0163		Absolute		0.0069		0.0005		0.0064		0.0046				0.0091		0.0007		0.0083		0.0030

		100.8		100.7923		100.7929		100.7864		-0.0002		0.0065		0.0054		0.0019		-0.0114		Increment		0.0036		-0.0047		0.0083		0.0000				0.0041		-0.0075		0.0117		-0.0000

		101		100.998		100.9987		100.9892		-0.0003		0.0095		0.0043		-0.0011		-0.0142

		101.2		101.1987		101.1987		101.1896		0.0000		0.0091		0.0041		-0.0002		-0.0146

		101.4		101.3993		101.3993		101.3883		0.0000		0.011		0.0046		0.0005

		101.6		101.5949		101.5956		101.5861		-0.0003		0.0095		0.0055		0.0009

		101.8		101.7981		101.8		101.789		-0.0007		0.011		0.0043		-0.0011

		102		101.9998		101.9988		101.989		0.0004		0.0098		0.0043		-0.0000

		102.2		102.1994		102.2001		102.1901		-0.0003		0.01		0.0039		-0.0004

		102.4		102.4001		102.4001		102.39		0.0000		0.0101		0.0039		0.0000

		102.6		102.5957		102.5957		102.5866		0.0000		0.0091		0.0053		0.0013

		102.8		102.7963		102.7982		102.7898		-0.0007		0.0084		0.0040		-0.0013

		103		102.997		102.9976		102.9889		-0.0002		0.0087		0.0044		0.0004

		103.2		103.1875		103.1888		103.1831		-0.0005		0.0057		0.0067		0.0023

		103.4		103.3932		103.3939		103.3844		-0.0003		0.0095		0.0061		-0.0005

		103.6		103.599		103.599		103.5892		0.0000		0.0098		0.0043		-0.0019

		103.8		103.7905		103.8003		103.7905		-0.0039		0.0098		0.0037		-0.0005

		104		103.9901		103.9914		103.9824		-0.0005		0.009		0.0069		0.0032

		104.2		104.1959		104.1959		104.1855		0.0000		0.0104		0.0057		-0.0012

		104.4		104.3965		104.3972		104.3867		-0.0003		0.0105		0.0052		-0.0005

		104.6		104.5997		104.6004		104.5903		-0.0003		0.0101		0.0038		-0.0014

		104.8		104.7953		104.7972		104.7865		-0.0007		0.0107		0.0053		0.0015

		105		104.9985		104.9998		104.9894		-0.0005		0.0104		0.0042		-0.0011

		105.2		105.1992		105.1992		105.1902		0.0000		0.009		0.0039		-0.0003

		105.4		105.3998		105.3998		105.3915		0.0000		0.0083		0.0033		-0.0005

		105.6		105.5954		105.5961		105.5874		-0.0003		0.0087		0.0050		0.0016

		105.8		105.7986		105.7993		105.7894		-0.0003		0.0099		0.0042		-0.0008

		106		105.9993		105.9993		105.9891		0.0000		0.0102		0.0043		0.0001

		106.2		106.1974		106.1987		106.1881		-0.0005		0.0106		0.0047		0.0004

		106.4		106.3955		106.3968		106.3867		-0.0005		0.0101		0.0052		0.0006

		106.6		106.5987		106.6		106.5987		-0.0005		0.0013		0.0005		-0.0047

		106.8		106.7994		106.8		106.7896		-0.0002		0.0104		0.0041		0.0036

		107		106.9924		106.9931		106.9837		-0.0003		0.0094		0.0064		0.0023

		107.2		107.2007		107.2007		107.1905		0.0000		0.0102		0.0037		-0.0027

		107.4		107.3963		107.3963		107.3869		0.0000		0.0094		0.0052		0.0014

		107.6		107.5969		107.5995		107.59		-0.0010		0.0095		0.0039		-0.0012

		107.8		107.7951		107.7963		107.7872		-0.0005		0.0091		0.0050		0.0011

		108		108.0008		108.0008		107.9918		0.0000		0.009		0.0032		-0.0018

		108.2		108.1989		108.1996		108.1904		-0.0003		0.0092		0.0038		0.0006

		108.4		108.397		108.3989		108.3899		-0.0007		0.009		0.0040		0.0002

		108.6		108.5926		108.5945		108.583		-0.0007		0.0115		0.0067		0.0027

		108.8		108.7933		108.7939		108.7824		-0.0002		0.0115		0.0069		0.0002

		109		108.9965		108.9965		108.9857		0.0000		0.0108		0.0056		-0.0013

		109.2		109.1946		109.1965		109.1872		-0.0007		0.0093		0.0050		-0.0006

		109.4		109.3927		109.3934		109.3836		-0.0003		0.0098		0.0065		0.0014

		109.6		109.5959		109.5978		109.5867		-0.0007		0.0111		0.0052		-0.0012

		109.8		109.7991		109.7998		109.7899		-0.0003		0.0099		0.0040		-0.0013

		110		109.9972		109.9991		109.99		-0.0007		0.0091		0.0039		-0.0000

		120		199.9921		119.994		119.983

		110		109.9998		109.9998		109.9902		0.0000		0.0096		0.0039

		109.8		109.7991		109.801		109.791		-0.0007		0.01		0.0035		-0.0003

		109.6		109.601		109.6016		109.5907		-0.0002		0.0109		0.0037		0.0001

		109.4		109.3978		109.3978		109.3875		0.0000		0.0103		0.0049		0.0013

		109.2		109.2073		109.2079		109.177		-0.0002		0.0309		0.0091		0.0041

		109		109.0041		109.0047		108.9961		-0.0002		0.0086		0.0015		-0.0075

		108.8		108.8009		108.8015		108.7911		-0.0002		0.0104		0.0035		0.0020

		108.6		108.5977		108.599		108.5895		-0.0005		0.0095		0.0041		0.0006

		108.4		108.4072		108.4078		108.3968		-0.0002		0.011		0.0013		-0.0029

		108.2		108.204		108.2053		108.1957		-0.0005		0.0096		0.0017		0.0004

		108		107.9983		108.0002		107.9909		-0.0007		0.0093		0.0036		0.0019

		107.8		107.7976		107.7995		107.7898		-0.0007		0.0097		0.0040		0.0004

		107.6		107.602		107.6039		107.594		-0.0007		0.0099		0.0024		-0.0017

		107.4		107.3988		107.4007		107.3909		-0.0007		0.0098		0.0036		0.0012

		107.2		107.2007		107.2007		107.1905		0.0000		0.0102		0.0037		0.0002

		107		106.9975		106.9975		106.9873		0.0000		0.0102		0.0050		0.0013

		106.8		106.8045		106.8051		106.797		-0.0002		0.0081		0.0012		-0.0038

		106.6		106.6038		106.6038		106.5956		0.0000		0.0082		0.0017		0.0006

		106.4		106.3955		106.3974		106.3872		-0.0007		0.0102		0.0050		0.0033

		106.2		106.2025		106.205		106.1959		-0.0010		0.0091		0.0016		-0.0034

		106		105.9967		105.9986		105.9884		-0.0007		0.0102		0.0046		0.0030

		105.8		105.8012		105.8031		105.7926		-0.0007		0.0105		0.0029		-0.0017

		105.6		105.598		105.5999		105.5898		-0.0007		0.0101		0.0040		0.0011

		105.4		105.4024		105.4043		105.3964		-0.0007		0.0079		0.0014		-0.0026

		105.2		105.2093		105.21		105.1971		-0.0003		0.0129		0.0011		-0.0003

		105		105.0036		105.0049		104.9939		-0.0005		0.011		0.0024		0.0013

		104.8		104.7979		104.7998		104.7899		-0.0007		0.0099		0.0040		0.0016

		104.6		104.6048		104.6055		104.596		-0.0003		0.0095		0.0016		-0.0024

		104.4		104.4067		104.4067		104.3965		0.0000		0.0102		0.0014		-0.0002

		104.2		104.201		104.2022		104.1935		-0.0005		0.0087		0.0026		0.0012

		104		104.0003		104.0009		103.9905		-0.0002		0.0104		0.0037		0.0012

		103.8		103.8047		103.8047		103.7928		0.0000		0.0119		0.0028		-0.0009

		103.6		103.599		103.599		103.5883		0.0000		0.0107		0.0046		0.0018

		103.4		103.3983		103.3996		103.3889		-0.0005		0.0107		0.0044		-0.0002

		103.2		103.1977		103.1996		103.1891		-0.0007		0.0105		0.0043		-0.0001

		103		103.0046		103.0046		102.9969		0.0000		0.0077		0.0012		-0.0031

		102.8		102.8065		102.8084		102.7968		-0.0007		0.0116		0.0013		0.0000

		102.6		102.6058		102.6071		102.5948		-0.0005		0.0123		0.0020		0.0008

		102.4		102.4001		102.4001		102.3894		0.0000		0.0107		0.0042		0.0021

		102.2		102.2045		102.2069		102.1952		-0.0009		0.0117		0.0019		-0.0023

		102		101.9662		101.9981		101.9982		-0.0126		-0.0001		0.0007		-0.0012

		101.8		101.7981		101.8		101.7889		-0.0007		0.0111		0.0044		0.0037

		101.6		101.6025		101.6025		101.5909		0.0000		0.0116		0.0036		-0.0008

		101.4		101.407		101.4089		101.3954		-0.0007		0.0135		0.0018		-0.0018

		101.2		101.2063		101.2082		101.1958		-0.0007		0.0124		0.0017		-0.0002

		101		101.0031		101.005		100.9925		-0.0007		0.0125		0.0030		0.0013

		100.8		100.7974		100.7993		100.7888		-0.0007		0.0105		0.0044		0.0015

		100.6		100.6043		100.6062		100.5956		-0.0007		0.0106		0.0017		-0.0027

		100.4		100.4087		100.4087		100.3965		0.0000		0.0122		0.0014		-0.0004

		100.2		100.203		100.203		100.1946		0.0000		0.0084		0.0021		0.0007

		100		99.9998		100.0017		99.9911		-0.0007		0.0106		0.0035		0.0014
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Abs Diff (corr) (1)

				6/22/00				Reverification after offset factored in

		Set Position		Display						Abs Set		Inc		Set +

										Diff (in)		Diff (in)		Offset

		100		99.9902						0.0039				-0.0152				Forward										Backward

		100.2		100.1864						0.0054		0.0015		-0.0114				Max		Min		Spread		Average				Max		Min		Spread		Average

		100.4		100.3897						0.0041		-0.0013		-0.0147				Diff (in)		Diff (in)		(in)		Diff (in)				Diff (in)		Diff (in)		(in)		Diff (in)

		100.6		100.5913						0.0034		-0.0006		-0.0163		Absolute		0.0069		0.0005		0.0064		0.0046				-0.0009		-0.0069		0.0060		-0.0022

		100.8		100.7864						0.0054		0.0019		-0.0114		Increment		0.0036		-0.0047		0.0083		0.0000				0.0033		-0.0030		0.0063		-0.0000

		101		100.9892						0.0043		-0.0011		-0.0142

		101.2		101.1896						0.0041		-0.0002		-0.0146

		101.4		101.3883						0.0046		0.0005

		101.6		101.5861						0.0055		0.0009

		101.8		101.789						0.0043		-0.0011

		102		101.989						0.0043		-0.0000

		102.2		102.1901						0.0039		-0.0004

		102.4		102.39						0.0039		0.0000

		102.6		102.5866						0.0053		0.0013

		102.8		102.7898						0.0040		-0.0013

		103		102.9889						0.0044		0.0004

		103.2		103.1831						0.0067		0.0023

		103.4		103.3844						0.0061		-0.0005

		103.6		103.5892						0.0043		-0.0019

		103.8		103.7905						0.0037		-0.0005

		104		103.9824						0.0069		0.0032

		104.2		104.1855						0.0057		-0.0012

		104.4		104.3867						0.0052		-0.0005

		104.6		104.5903						0.0038		-0.0014

		104.8		104.7865						0.0053		0.0015

		105		104.9894						0.0042		-0.0011

		105.2		105.1902						0.0039		-0.0003

		105.4		105.3915						0.0033		-0.0005

		105.6		105.5874						0.0050		0.0016

		105.8		105.7894						0.0042		-0.0008

		106		105.9891						0.0043		0.0001

		106.2		106.1881						0.0047		0.0004

		106.4		106.3867						0.0052		0.0006

		106.6		106.5987						0.0005		-0.0047

		106.8		106.7896						0.0041		0.0036

		107		106.9837						0.0064		0.0023

		107.2		107.1905						0.0037		-0.0027

		107.4		107.3869						0.0052		0.0014

		107.6		107.59						0.0039		-0.0012

		107.8		107.7872						0.0050		0.0011

		108		107.9918						0.0032		-0.0018

		108.2		108.1904						0.0038		0.0006

		108.4		108.3899						0.0040		0.0002

		108.6		108.583						0.0067		0.0027

		108.8		108.7824						0.0069		0.0002

		109		108.9857						0.0056		-0.0013

		109.2		109.1872						0.0050		-0.0006

		109.4		109.3836						0.0065		0.0014

		109.6		109.5867						0.0052		-0.0012

		109.8		109.7899						0.0040		-0.0013

		110		109.99						0.0039		-0.0000

		120		119.9999

		110		110.011						-0.0043

		109.8		109.8077						-0.0030		0.0013

		109.6		109.6038						-0.0015		0.0015

		109.4		109.41						-0.0039		-0.0024

		109.2		109.2175						-0.0069		-0.0030

		109		109.0091						-0.0036		0.0033

		108.8		108.8057						-0.0022		0.0013

		108.6		108.6096						-0.0038		-0.0015

		108.4		108.41						-0.0039		-0.0002

		108.2		108.2037						-0.0015		0.0025

		108		108.006						-0.0024		-0.0009

		107.8		107.8045						-0.0018		0.0006

		107.6		107.6034						-0.0013		0.0004

		107.4		107.407						-0.0028		-0.0014

		107.2		107.2055						-0.0022		0.0006

		107		107.0067						-0.0026		-0.0005

		106.8		106.8027						-0.0011		0.0016

		106.6		106.6043						-0.0017		-0.0006

		106.4		106.4077						-0.0030		-0.0013

		106.2		106.2063						-0.0025		0.0006

		106		106.0058						-0.0023		0.0002

		105.8		105.8031						-0.0012		0.0011

		105.6		105.605						-0.0020		-0.0007

		105.4		105.4097						-0.0038		-0.0019

		105.2		105.2027						-0.0011		0.0028

		105		105.0067						-0.0026		-0.0016

		104.8		104.8054						-0.0021		0.0005

		104.6		104.6064						-0.0025		-0.0004

		104.4		104.4023						-0.0009		0.0016

		104.2		104.2035						-0.0014		-0.0005

		104		104.005						-0.0020		-0.0006

		103.8		103.8057						-0.0022		-0.0003

		103.6		103.6096						-0.0038		-0.0015

		103.4		103.4078						-0.0031		0.0007

		103.2		103.2044						-0.0017		0.0013

		103		103.0091						-0.0036		-0.0019

		102.8		102.8062						-0.0024		0.0011

		102.6		102.6033						-0.0013		0.0011

		102.4		102.4049						-0.0019		-0.0006

		102.2		102.2057						-0.0022		-0.0003

		102		102.0054						-0.0021		0.0001

		101.8		101.8025						-0.0010		0.0011

		101.6		101.6043						-0.0017		-0.0007

		101.4		101.4028						-0.0011		0.0006

		101.2		101.2052						-0.0020		-0.0009

		101		101.0023						-0.0009		0.0011

		100.8		100.804						-0.0016		-0.0007

		100.6		100.603						-0.0012		0.0004

		100.4		100.4059						-0.0023		-0.0011

		100.2		100.2031						-0.0012		0.0011

		100		100.0046						-0.0018		-0.0006
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Abs Diff (corr)(2)

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Forward

Backward

Position (cm)

Difference (in)

Difference from 2 mm Increment

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		2 cm to home and zeroed				Interferometer		Increment				6/22/00

		Set Position		Interferometer				Diff

		Home = 0.0		cm		in		in

		200		199.9789		78.7319

		202		201.9803		79.5198		-0.0006

		204		203.9791		80.3067		0.0005

		206		205.9795		81.0943		-0.0002

		208		207.9732		81.8792		0.0025

		210		209.9796		82.6691		-0.0025

		212		211.9797		83.4566		-0.0000

		214		213.9763		84.2426		0.0013

		216		215.9787		85.0310		-0.0009

		218		217.9742		85.8166		0.0018

		220		219.9794		86.6061		-0.0020

		222		221.9768		87.3924		0.0010

		224		223.9682		88.1765		0.0034

		226		225.977		88.9673		-0.0035

		228		227.9782		89.7552		-0.0005

		230		229.9762		90.5418		0.0008

		232		231.9788		91.3302		-0.0010

		234		233.9738		92.1157		0.0020

		236		235.9746		92.9034		-0.0003

		238		237.9755		93.6911		-0.0004

		240		239.9712		94.4769		0.0017

		242		241.9706		95.2640		0.0002

		244		243.9734		96.0525		-0.0011

		246		245.9748		96.8405		-0.0006

		248		247.9743		97.6277		0.0002

		250		249.9751		98.4154		-0.0003

		252		251.9725		99.2018		0.0010

		254		253.9703		99.9883		0.0009

		256		255.9734		100.7769		-0.0012

		258		257.9679		101.5622		0.0022

		260		259.9736		102.3518		-0.0022

		0		0.0079		0.0031

								0.0001
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		2cm to home and zeroed 6/22/00

		Set Position		Interferometer		Pos		Inter		Inc Diff		Abs Diff		Abs Diff

		Home = 0.0				(in)		(in)				(in)		(cm)

		0		0		0		0.0000				0.0000		0

		20		20.0015		7.874015748		7.8746		-0.0006		-0.0006		-0.0015

		40		39.9931		15.7480314961		15.7453		0.0033		0.0027		0.0069

		60		59.9971		23.6220472441		23.6209		-0.0016		0.0011		0.0029

		80		79.9948		31.4960629921		31.4940		0.0009		0.0020		0.0052

		100		99.9932		39.3700787402		39.3674		0.0006		0.0027		0.0068

		120		119.9905		47.2440944882		47.2404		0.0011		0.0037		0.0095

		140		139.9872		55.1181102362		55.1131		0.0013		0.0050		0.0128

		160		159.9875		62.9921259843		62.9872		-0.0001		0.0049		0.0125

		180		179.9851		70.8661417323		70.8603		0.0009		0.0059		0.0149

		200		199.9812		78.7401574803		78.7328		0.0015		0.0074		0.0188

		220		219.9775		86.6141732283		86.6053		0.0015		0.0089		0.0225

		240		239.9795		94.4881889764		94.4801		-0.0008		0.0081		0.0205

		260		259.9717		102.3622047244		102.3511		0.0031		0.0111		0.0283

		280		279.9698		110.2362204724		110.2243		0.0007		0.0119		0.0302

		300		299.9679		118.1102362205		118.0976		0.0007		0.0126		0.0321

		320		319.9698		125.9842519685		125.9724		-0.0007		0.0119		0.0302

		340		321.7391		133.8582677165		126.6689

		0		-0.0062		0		-0.0024

										0.0003
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		2cm to home and zeroed 6/26/00						Correction Factor =										6/26/00

		Set Position		Interferometer		Pos		interferometer		Inc Diff		Abs Diff		Abs Diff

		Home = 0.0				in		in		in		in		cm

		0		0		0		0.0000				0.0000		0

		20		19.9985		7.874015748		7.8734		0.0006		0.0006		0.0015

		40		39.9957		15.7480314961		15.7463		0.0011		0.0017		0.0043

		60		60.0029		23.6220472441		23.6232		-0.0028		-0.0011		-0.0029

		80		79.9994		31.4960629921		31.4958		0.0014		0.0002		0.0006

		100		100.0006		39.3700787402		39.3703		-0.0005		-0.0002		-0.0006

		120		119.998		47.2440944882		47.2433		0.0010		0.0008		0.002

		140		140.0003		55.1181102362		55.1182		-0.0009		-0.0001		-0.0003

		160		160.0015		62.9921259843		62.9927		-0.0005		-0.0006		-0.0015

		180		179.9995		70.8661417323		70.8659		0.0008		0.0002		0.0005

		200		200.0005		78.7401574803		78.7404		-0.0004		-0.0002		-0.0005

		220		220.0012		86.6141732283		86.6146		-0.0003		-0.0005		-0.0012

		240		240.0022		94.4881889764		94.4891		-0.0004		-0.0009		-0.0022

		260		259.9984		102.3622047244		102.3616		0.0015		0.0006		0.0016

		280		279.9965		110.2362204724		110.2348		0.0007		0.0014		0.0035

		300		299.9991		118.1102362205		118.1099		-0.0010		0.0004		0.0009

		320		319.9998		125.9842519685		125.9842		-0.0003		0.0001		0.0002

		340		321.7364		133.8582677165		126.6679

		0		-0.0002		0		-0.0001

										0.0000049
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		2cm to home and zeroed 6/26/00						Correction Factor =										6/26/00

		Set Position		Interferometer		Pos		interferometer		Inc Diff		Abs Diff		Abs Diff

		Home = 0.0				in		in		in		in		cm

		0		0		0		0.0000				0.0000		0

		20		19.9985		7.874015748		7.8734		0.0006		0.0006		0.0015

		40		39.9994		15.7480314961		15.7478		-0.0004		0.0002		0.0006

		60		60.0027		23.6220472441		23.6231		-0.0013		-0.0011		-0.0027

		80		80.0033		31.4960629921		31.4974		-0.0002		-0.0013		-0.0033

		100		100.0043		39.3700787402		39.3718		-0.0004		-0.0017		-0.0043

		120		120.0056		47.2440944882		47.2463		-0.0005		-0.0022		-0.0056

		140		139.9983		55.1181102362		55.1174		0.0029		0.0007		0.0017

		160		160.0012		62.9921259843		62.9926		-0.0011		-0.0005		-0.0012

		180		180.0023		70.8661417323		70.8670		-0.0004		-0.0009		-0.0023

		200		200.0002		78.7401574803		78.7402		0.0008		-0.0001		-0.0002

		220		220.001		86.6141732283		86.6146		-0.0003		-0.0004		-0.001

		240		240.0023		94.4881889764		94.4891		-0.0005		-0.0009		-0.0023

		260		259.9983		102.3622047244		102.3615		0.0016		0.0007		0.0017

		280		279.9995		110.2362204724		110.2360		-0.0005		0.0002		0.0005

		300		299.9989		118.1102362205		118.1098		0.0002		0.0004		0.0011

		320		319.9997		125.9842519685		125.9841		-0.0003		0.0001		0.0003

		340		321.736		133.8582677165		126.6677

		0		-0.0035		0		-0.0014
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Sheet1

		Set Position		Inferometer				Midpoint						Forward		Backward		Pos (cm)		Pos (in)		Forward		-offset				Backward		-offset

		160.75		160.7554		-0.0021259843		-0.0021259843										4		1.5748		-0.0021653543		-0.00004				-0.0048818898		-0.00276

		164.75		164.7555		-0.0021653543		-0.0028740157		-0.0028740157								8		3.1496		-0.0022440945		-0.00012				-0.0022440945		-0.00012

		160.75		160.7573		-0.0028740157		-0.002480315		-0.002480315		4		-0.002480315		-0.0028740157		12		4.7244		0		0.00213				-0.0045669291		-0.00244

		156.75		156.7624		-0.0048818898		-0.0048425197		-0.0048425197		8		-0.0024409449		-0.0048425197		16		6.2992		-0.0022440945		-0.00012				-0.0046062992		-0.00248

		160.75		160.7563		-0.002480315		-0.0024409449		-0.0024409449		12		-0.0024015748		-0.0048818898		20		7.8740		-0.0020472441		0.00008				-0.0046850394		-0.00256

		168.75		168.7557		-0.0022440945		-0.0048818898		-0.0048818898		16		-0.0024015748		-0.0047637795		24		9.4488		-0.0020472441		0.00008				-0.0034251969		-0.00130

		160.75		160.7623		-0.0048425197		-0.0024015748		-0.0024015748		20		-0.0022834646		-0.0046456693		28		11.0236		-0.0015748031		0.00055				-0.0035826772		-0.00146

		152.75		152.7557		-0.0022440945		-0.0047637795		-0.0047637795		24		-0.0022047244		-0.0046456693

		160.75		160.7562		-0.0024409449		-0.0024015748		-0.0024015748		28		-0.0020866142		-0.0046456693

		172.75		172.75		0		-0.0046456693		-0.0046456693

		160.75		160.7624		-0.0048818898		-0.0022834646		-0.0022834646

		148.75		148.7616		-0.0045669291		-0.0046456693		-0.0046456693

		160.75		160.7561		-0.0024015748		-0.0022047244		-0.0022047244

		176.75		176.7557		-0.0022440945		-0.0046456693		-0.0046456693

		160.75		160.7621		-0.0047637795		-0.0020866142		-0.0020866142

		144.75		144.7617		-0.0046062992

		160.75		160.7561		-0.0024015748

		180.75		180.7552		-0.0020472441

		160.75		160.7618		-0.0046456693

		140.75		140.7619		-0.0046850394

		160.75		160.7558		-0.0022834646

		184.75		184.7552		-0.0020472441

		160.75		160.7618		-0.0046456693

		136.75		136.7587		-0.0034251969

		160.75		160.7556		-0.0022047244

		188.75		188.754		-0.0015748031

		160.75		160.7618		-0.0046456693

		132.75		132.7591		-0.0035826772

		160.75		160.7553		-0.0020866142
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2mm inc

		

		Set Position		Motor Readback		Encoder Readback		Display		Motor-Enc		Enc-Inf		Abs Set		Inc		Set +

										Diff (in)		Diff (in)		Diff (in)		Diff (in)		Offset

		100		99.9998		99.9998		99.9902		0		0.0096		0.0039				-0.0152				Forward										Backward

		100.2		100.1954		100.1954		100.1864		0		0.009		0.0054		0.0015		-0.0114				Max		Min		Spread		Average				Max		Min		Spread		Average

		100.4		100.3986		100.3979		100.3897		0.0003		0.0082		0.0041		-0.0013		-0.0147				Diff (in)		Diff (in)		(in)		Diff (in)				Diff (in)		Diff (in)		(in)		Diff (in)

		100.6		100.5992		100.5999		100.5913		-0.0003		0.0086		0.0034		-0.0006		-0.0163		Absolute		0.0069		0.0005		0.0064		0.0046				0.0091		0.0007		0.0083		0.0030

		100.8		100.7923		100.7929		100.7864		-0.0002		0.0065		0.0054		0.0019		-0.0114		Increment		0.0036		-0.0047		0.0083		0.0000				0.0041		-0.0075		0.0117		-0.0000

		101		100.998		100.9987		100.9892		-0.0003		0.0095		0.0043		-0.0011		-0.0142

		101.2		101.1987		101.1987		101.1896		0.0000		0.0091		0.0041		-0.0002		-0.0146

		101.4		101.3993		101.3993		101.3883		0.0000		0.011		0.0046		0.0005

		101.6		101.5949		101.5956		101.5861		-0.0003		0.0095		0.0055		0.0009

		101.8		101.7981		101.8		101.789		-0.0007		0.011		0.0043		-0.0011

		102		101.9998		101.9988		101.989		0.0004		0.0098		0.0043		-0.0000

		102.2		102.1994		102.2001		102.1901		-0.0003		0.01		0.0039		-0.0004

		102.4		102.4001		102.4001		102.39		0.0000		0.0101		0.0039		0.0000

		102.6		102.5957		102.5957		102.5866		0.0000		0.0091		0.0053		0.0013

		102.8		102.7963		102.7982		102.7898		-0.0007		0.0084		0.0040		-0.0013

		103		102.997		102.9976		102.9889		-0.0002		0.0087		0.0044		0.0004

		103.2		103.1875		103.1888		103.1831		-0.0005		0.0057		0.0067		0.0023

		103.4		103.3932		103.3939		103.3844		-0.0003		0.0095		0.0061		-0.0005

		103.6		103.599		103.599		103.5892		0.0000		0.0098		0.0043		-0.0019

		103.8		103.7905		103.8003		103.7905		-0.0039		0.0098		0.0037		-0.0005

		104		103.9901		103.9914		103.9824		-0.0005		0.009		0.0069		0.0032

		104.2		104.1959		104.1959		104.1855		0.0000		0.0104		0.0057		-0.0012

		104.4		104.3965		104.3972		104.3867		-0.0003		0.0105		0.0052		-0.0005

		104.6		104.5997		104.6004		104.5903		-0.0003		0.0101		0.0038		-0.0014

		104.8		104.7953		104.7972		104.7865		-0.0007		0.0107		0.0053		0.0015

		105		104.9985		104.9998		104.9894		-0.0005		0.0104		0.0042		-0.0011

		105.2		105.1992		105.1992		105.1902		0.0000		0.009		0.0039		-0.0003

		105.4		105.3998		105.3998		105.3915		0.0000		0.0083		0.0033		-0.0005

		105.6		105.5954		105.5961		105.5874		-0.0003		0.0087		0.0050		0.0016

		105.8		105.7986		105.7993		105.7894		-0.0003		0.0099		0.0042		-0.0008

		106		105.9993		105.9993		105.9891		0.0000		0.0102		0.0043		0.0001

		106.2		106.1974		106.1987		106.1881		-0.0005		0.0106		0.0047		0.0004

		106.4		106.3955		106.3968		106.3867		-0.0005		0.0101		0.0052		0.0006

		106.6		106.5987		106.6		106.5987		-0.0005		0.0013		0.0005		-0.0047

		106.8		106.7994		106.8		106.7896		-0.0002		0.0104		0.0041		0.0036

		107		106.9924		106.9931		106.9837		-0.0003		0.0094		0.0064		0.0023

		107.2		107.2007		107.2007		107.1905		0.0000		0.0102		0.0037		-0.0027

		107.4		107.3963		107.3963		107.3869		0.0000		0.0094		0.0052		0.0014

		107.6		107.5969		107.5995		107.59		-0.0010		0.0095		0.0039		-0.0012

		107.8		107.7951		107.7963		107.7872		-0.0005		0.0091		0.0050		0.0011

		108		108.0008		108.0008		107.9918		0.0000		0.009		0.0032		-0.0018

		108.2		108.1989		108.1996		108.1904		-0.0003		0.0092		0.0038		0.0006

		108.4		108.397		108.3989		108.3899		-0.0007		0.009		0.0040		0.0002

		108.6		108.5926		108.5945		108.583		-0.0007		0.0115		0.0067		0.0027

		108.8		108.7933		108.7939		108.7824		-0.0002		0.0115		0.0069		0.0002

		109		108.9965		108.9965		108.9857		0.0000		0.0108		0.0056		-0.0013

		109.2		109.1946		109.1965		109.1872		-0.0007		0.0093		0.0050		-0.0006

		109.4		109.3927		109.3934		109.3836		-0.0003		0.0098		0.0065		0.0014

		109.6		109.5959		109.5978		109.5867		-0.0007		0.0111		0.0052		-0.0012

		109.8		109.7991		109.7998		109.7899		-0.0003		0.0099		0.0040		-0.0013

		110		109.9972		109.9991		109.99		-0.0007		0.0091		0.0039		-0.0000

		120		199.9921		119.994		119.983

		110		109.9998		109.9998		109.9902		0.0000		0.0096		0.0039

		109.8		109.7991		109.801		109.791		-0.0007		0.01		0.0035		-0.0003

		109.6		109.601		109.6016		109.5907		-0.0002		0.0109		0.0037		0.0001

		109.4		109.3978		109.3978		109.3875		0.0000		0.0103		0.0049		0.0013

		109.2		109.2073		109.2079		109.177		-0.0002		0.0309		0.0091		0.0041

		109		109.0041		109.0047		108.9961		-0.0002		0.0086		0.0015		-0.0075

		108.8		108.8009		108.8015		108.7911		-0.0002		0.0104		0.0035		0.0020

		108.6		108.5977		108.599		108.5895		-0.0005		0.0095		0.0041		0.0006

		108.4		108.4072		108.4078		108.3968		-0.0002		0.011		0.0013		-0.0029

		108.2		108.204		108.2053		108.1957		-0.0005		0.0096		0.0017		0.0004

		108		107.9983		108.0002		107.9909		-0.0007		0.0093		0.0036		0.0019

		107.8		107.7976		107.7995		107.7898		-0.0007		0.0097		0.0040		0.0004

		107.6		107.602		107.6039		107.594		-0.0007		0.0099		0.0024		-0.0017

		107.4		107.3988		107.4007		107.3909		-0.0007		0.0098		0.0036		0.0012

		107.2		107.2007		107.2007		107.1905		0.0000		0.0102		0.0037		0.0002

		107		106.9975		106.9975		106.9873		0.0000		0.0102		0.0050		0.0013

		106.8		106.8045		106.8051		106.797		-0.0002		0.0081		0.0012		-0.0038

		106.6		106.6038		106.6038		106.5956		0.0000		0.0082		0.0017		0.0006

		106.4		106.3955		106.3974		106.3872		-0.0007		0.0102		0.0050		0.0033

		106.2		106.2025		106.205		106.1959		-0.0010		0.0091		0.0016		-0.0034

		106		105.9967		105.9986		105.9884		-0.0007		0.0102		0.0046		0.0030

		105.8		105.8012		105.8031		105.7926		-0.0007		0.0105		0.0029		-0.0017

		105.6		105.598		105.5999		105.5898		-0.0007		0.0101		0.0040		0.0011

		105.4		105.4024		105.4043		105.3964		-0.0007		0.0079		0.0014		-0.0026

		105.2		105.2093		105.21		105.1971		-0.0003		0.0129		0.0011		-0.0003

		105		105.0036		105.0049		104.9939		-0.0005		0.011		0.0024		0.0013

		104.8		104.7979		104.7998		104.7899		-0.0007		0.0099		0.0040		0.0016

		104.6		104.6048		104.6055		104.596		-0.0003		0.0095		0.0016		-0.0024

		104.4		104.4067		104.4067		104.3965		0.0000		0.0102		0.0014		-0.0002

		104.2		104.201		104.2022		104.1935		-0.0005		0.0087		0.0026		0.0012

		104		104.0003		104.0009		103.9905		-0.0002		0.0104		0.0037		0.0012

		103.8		103.8047		103.8047		103.7928		0.0000		0.0119		0.0028		-0.0009

		103.6		103.599		103.599		103.5883		0.0000		0.0107		0.0046		0.0018

		103.4		103.3983		103.3996		103.3889		-0.0005		0.0107		0.0044		-0.0002

		103.2		103.1977		103.1996		103.1891		-0.0007		0.0105		0.0043		-0.0001

		103		103.0046		103.0046		102.9969		0.0000		0.0077		0.0012		-0.0031

		102.8		102.8065		102.8084		102.7968		-0.0007		0.0116		0.0013		0.0000

		102.6		102.6058		102.6071		102.5948		-0.0005		0.0123		0.0020		0.0008

		102.4		102.4001		102.4001		102.3894		0.0000		0.0107		0.0042		0.0021

		102.2		102.2045		102.2069		102.1952		-0.0009		0.0117		0.0019		-0.0023

		102		101.9662		101.9981		101.9982		-0.0126		-0.0001		0.0007		-0.0012

		101.8		101.7981		101.8		101.7889		-0.0007		0.0111		0.0044		0.0037

		101.6		101.6025		101.6025		101.5909		0.0000		0.0116		0.0036		-0.0008

		101.4		101.407		101.4089		101.3954		-0.0007		0.0135		0.0018		-0.0018

		101.2		101.2063		101.2082		101.1958		-0.0007		0.0124		0.0017		-0.0002

		101		101.0031		101.005		100.9925		-0.0007		0.0125		0.0030		0.0013

		100.8		100.7974		100.7993		100.7888		-0.0007		0.0105		0.0044		0.0015

		100.6		100.6043		100.6062		100.5956		-0.0007		0.0106		0.0017		-0.0027

		100.4		100.4087		100.4087		100.3965		0.0000		0.0122		0.0014		-0.0004

		100.2		100.203		100.203		100.1946		0.0000		0.0084		0.0021		0.0007

		100		99.9998		100.0017		99.9911		-0.0007		0.0106		0.0035		0.0014
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Abs Diff (corr) (1)

				6/22/00				Reverification after offset factored in

		Set Position		Display				Pos (in)		Abs Set		Inc		Set +

										Diff (in)		Diff (in)		Offset

		100		99.9902				39.3700787402		0.0039				-0.0152				Forward										Backward

		100.2		100.1864				39.4488188976		0.0054		0.0015		-0.0114				Max		Min		Spread		Average				Max		Min		Spread		Average

		100.4		100.3897				39.5275590551		0.0041		-0.0013		-0.0147				Diff (in)		Diff (in)		(in)		Diff (in)				Diff (in)		Diff (in)		(in)		Diff (in)

		100.6		100.5913				39.6062992126		0.0034		-0.0006		-0.0163		Absolute		0.0069		0.0005		0.0064		0.0046				-0.0009		-0.0069		0.0060		-0.0022

		100.8		100.7864				39.6850393701		0.0054		0.0019		-0.0114		Increment		0.0036		-0.0047		0.0083		0.0000				0.0033		-0.0030		0.0063		-0.0000

		101		100.9892				39.7637795276		0.0043		-0.0011		-0.0142

		101.2		101.1896				39.842519685		0.0041		-0.0002		-0.0146

		101.4		101.3883				39.9212598425		0.0046		0.0005

		101.6		101.5861				40		0.0055		0.0009

		101.8		101.789				40.0787401575		0.0043		-0.0011

		102		101.989				40.157480315		0.0043		-0.0000

		102.2		102.1901				40.2362204724		0.0039		-0.0004

		102.4		102.39				40.3149606299		0.0039		0.0000

		102.6		102.5866				40.3937007874		0.0053		0.0013

		102.8		102.7898				40.4724409449		0.0040		-0.0013

		103		102.9889				40.5511811024		0.0044		0.0004

		103.2		103.1831				40.6299212598		0.0067		0.0023

		103.4		103.3844				40.7086614173		0.0061		-0.0005

		103.6		103.5892				40.7874015748		0.0043		-0.0019

		103.8		103.7905				40.8661417323		0.0037		-0.0005

		104		103.9824				40.9448818898		0.0069		0.0032

		104.2		104.1855				41.0236220472		0.0057		-0.0012

		104.4		104.3867				41.1023622047		0.0052		-0.0005

		104.6		104.5903				41.1811023622		0.0038		-0.0014

		104.8		104.7865				41.2598425197		0.0053		0.0015

		105		104.9894				41.3385826772		0.0042		-0.0011

		105.2		105.1902				41.4173228346		0.0039		-0.0003

		105.4		105.3915				41.4960629921		0.0033		-0.0005

		105.6		105.5874				41.5748031496		0.0050		0.0016

		105.8		105.7894				41.6535433071		0.0042		-0.0008

		106		105.9891				41.7322834646		0.0043		0.0001

		106.2		106.1881				41.811023622		0.0047		0.0004

		106.4		106.3867				41.8897637795		0.0052		0.0006

		106.6		106.5987				41.968503937		0.0005		-0.0047

		106.8		106.7896				42.0472440945		0.0041		0.0036

		107		106.9837				42.125984252		0.0064		0.0023

		107.2		107.1905				42.2047244094		0.0037		-0.0027

		107.4		107.3869				42.2834645669		0.0052		0.0014

		107.6		107.59				42.3622047244		0.0039		-0.0012

		107.8		107.7872				42.4409448819		0.0050		0.0011

		108		107.9918				42.5196850394		0.0032		-0.0018

		108.2		108.1904				42.5984251969		0.0038		0.0006

		108.4		108.3899				42.6771653543		0.0040		0.0002

		108.6		108.583				42.7559055118		0.0067		0.0027

		108.8		108.7824				42.8346456693		0.0069		0.0002

		109		108.9857				42.9133858268		0.0056		-0.0013

		109.2		109.1872				42.9921259843		0.0050		-0.0006

		109.4		109.3836				43.0708661417		0.0065		0.0014

		109.6		109.5867				43.1496062992		0.0052		-0.0012

		109.8		109.7899				43.2283464567		0.0040		-0.0013

		110		109.99				43.3070866142		0.0039		-0.0000

		120		119.9999

		110		110.011						-0.0043

		109.8		109.8077						-0.0030		0.0013

		109.6		109.6038						-0.0015		0.0015

		109.4		109.41						-0.0039		-0.0024

		109.2		109.2175						-0.0069		-0.0030

		109		109.0091						-0.0036		0.0033

		108.8		108.8057						-0.0022		0.0013

		108.6		108.6096						-0.0038		-0.0015

		108.4		108.41						-0.0039		-0.0002

		108.2		108.2037						-0.0015		0.0025

		108		108.006						-0.0024		-0.0009

		107.8		107.8045						-0.0018		0.0006

		107.6		107.6034						-0.0013		0.0004

		107.4		107.407						-0.0028		-0.0014

		107.2		107.2055						-0.0022		0.0006

		107		107.0067						-0.0026		-0.0005

		106.8		106.8027						-0.0011		0.0016

		106.6		106.6043						-0.0017		-0.0006

		106.4		106.4077						-0.0030		-0.0013

		106.2		106.2063						-0.0025		0.0006

		106		106.0058						-0.0023		0.0002

		105.8		105.8031						-0.0012		0.0011

		105.6		105.605						-0.0020		-0.0007

		105.4		105.4097						-0.0038		-0.0019

		105.2		105.2027						-0.0011		0.0028

		105		105.0067						-0.0026		-0.0016

		104.8		104.8054						-0.0021		0.0005

		104.6		104.6064						-0.0025		-0.0004

		104.4		104.4023						-0.0009		0.0016

		104.2		104.2035						-0.0014		-0.0005

		104		104.005						-0.0020		-0.0006

		103.8		103.8057						-0.0022		-0.0003

		103.6		103.6096						-0.0038		-0.0015

		103.4		103.4078						-0.0031		0.0007

		103.2		103.2044						-0.0017		0.0013

		103		103.0091						-0.0036		-0.0019

		102.8		102.8062						-0.0024		0.0011

		102.6		102.6033						-0.0013		0.0011

		102.4		102.4049						-0.0019		-0.0006

		102.2		102.2057						-0.0022		-0.0003

		102		102.0054						-0.0021		0.0001

		101.8		101.8025						-0.0010		0.0011

		101.6		101.6043						-0.0017		-0.0007

		101.4		101.4028						-0.0011		0.0006

		101.2		101.2052						-0.0020		-0.0009

		101		101.0023						-0.0009		0.0011

		100.8		100.804						-0.0016		-0.0007

		100.6		100.603						-0.0012		0.0004

		100.4		100.4059						-0.0023		-0.0011

		100.2		100.2031						-0.0012		0.0011

		100		100.0046						-0.0018		-0.0006
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		2 cm to home and zeroed				Interferometer		Increment				6/22/00

		Set Position		Interferometer				Diff

		Home = 0.0		cm		in		in

		200		199.9789		78.7319

		202		201.9803		79.5198		-0.0006

		204		203.9791		80.3067		0.0005

		206		205.9795		81.0943		-0.0002

		208		207.9732		81.8792		0.0025

		210		209.9796		82.6691		-0.0025

		212		211.9797		83.4566		-0.0000

		214		213.9763		84.2426		0.0013

		216		215.9787		85.0310		-0.0009

		218		217.9742		85.8166		0.0018

		220		219.9794		86.6061		-0.0020

		222		221.9768		87.3924		0.0010

		224		223.9682		88.1765		0.0034

		226		225.977		88.9673		-0.0035

		228		227.9782		89.7552		-0.0005

		230		229.9762		90.5418		0.0008

		232		231.9788		91.3302		-0.0010

		234		233.9738		92.1157		0.0020

		236		235.9746		92.9034		-0.0003

		238		237.9755		93.6911		-0.0004

		240		239.9712		94.4769		0.0017

		242		241.9706		95.2640		0.0002

		244		243.9734		96.0525		-0.0011

		246		245.9748		96.8405		-0.0006

		248		247.9743		97.6277		0.0002

		250		249.9751		98.4154		-0.0003

		252		251.9725		99.2018		0.0010

		254		253.9703		99.9883		0.0009

		256		255.9734		100.7769		-0.0012

		258		257.9679		101.5622		0.0022

		260		259.9736		102.3518		-0.0022

		0		0.0079		0.0031

								0.0001
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		2cm to home and zeroed 6/22/00

		Set Position		Interferometer		Pos		Inter		Inc Diff		Abs Diff		Abs Diff

		Home = 0.0				(in)		(in)				(in)		(cm)

		0		0		0		0.0000				0.0000		0

		20		20.0015		7.874015748		7.8746		-0.0006		-0.0006		-0.0015

		40		39.9931		15.7480314961		15.7453		0.0033		0.0027		0.0069

		60		59.9971		23.6220472441		23.6209		-0.0016		0.0011		0.0029

		80		79.9948		31.4960629921		31.4940		0.0009		0.0020		0.0052

		100		99.9932		39.3700787402		39.3674		0.0006		0.0027		0.0068

		120		119.9905		47.2440944882		47.2404		0.0011		0.0037		0.0095

		140		139.9872		55.1181102362		55.1131		0.0013		0.0050		0.0128

		160		159.9875		62.9921259843		62.9872		-0.0001		0.0049		0.0125

		180		179.9851		70.8661417323		70.8603		0.0009		0.0059		0.0149

		200		199.9812		78.7401574803		78.7328		0.0015		0.0074		0.0188

		220		219.9775		86.6141732283		86.6053		0.0015		0.0089		0.0225

		240		239.9795		94.4881889764		94.4801		-0.0008		0.0081		0.0205

		260		259.9717		102.3622047244		102.3511		0.0031		0.0111		0.0283

		280		279.9698		110.2362204724		110.2243		0.0007		0.0119		0.0302

		300		299.9679		118.1102362205		118.0976		0.0007		0.0126		0.0321

		320		319.9698		125.9842519685		125.9724		-0.0007		0.0119		0.0302

		340		321.7391		133.8582677165		126.6689

		0		-0.0062		0		-0.0024

										0.0003
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		2cm to home and zeroed 6/26/00						Correction Factor =										6/26/00

		Set Position		Interferometer		Pos		interferometer		Inc Diff		Abs Diff		Abs Diff

		Home = 0.0				in		in		in		in		cm

		0		0		0		0.0000				0.0000		0

		20		19.9985		7.874015748		7.8734		0.0006		0.0006		0.0015

		40		39.9957		15.7480314961		15.7463		0.0011		0.0017		0.0043

		60		60.0029		23.6220472441		23.6232		-0.0028		-0.0011		-0.0029

		80		79.9994		31.4960629921		31.4958		0.0014		0.0002		0.0006

		100		100.0006		39.3700787402		39.3703		-0.0005		-0.0002		-0.0006

		120		119.998		47.2440944882		47.2433		0.0010		0.0008		0.002

		140		140.0003		55.1181102362		55.1182		-0.0009		-0.0001		-0.0003

		160		160.0015		62.9921259843		62.9927		-0.0005		-0.0006		-0.0015

		180		179.9995		70.8661417323		70.8659		0.0008		0.0002		0.0005

		200		200.0005		78.7401574803		78.7404		-0.0004		-0.0002		-0.0005

		220		220.0012		86.6141732283		86.6146		-0.0003		-0.0005		-0.0012

		240		240.0022		94.4881889764		94.4891		-0.0004		-0.0009		-0.0022

		260		259.9984		102.3622047244		102.3616		0.0015		0.0006		0.0016

		280		279.9965		110.2362204724		110.2348		0.0007		0.0014		0.0035

		300		299.9991		118.1102362205		118.1099		-0.0010		0.0004		0.0009

		320		319.9998		125.9842519685		125.9842		-0.0003		0.0001		0.0002

		340		321.7364		133.8582677165		126.6679

		0		-0.0002		0		-0.0001

										0.0000049
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		2cm to home and zeroed 6/26/00						Correction Factor =										6/26/00

		Set Position		Interferometer		Pos		Inter		Inc Diff		Abs Diff		Abs Diff

		Home = 0.0				in		in		in		in		cm

		0		0		0.000		0.000				0.0000		0

		20		19.9985		7.874		7.873		0.0006		0.0006		0.0015

		40		39.9994		15.748		15.748		-0.0004		0.0002		0.0006

		60		60.0027		23.622		23.623		-0.0013		-0.0011		-0.0027

		80		80.0033		31.496		31.497		-0.0002		-0.0013		-0.0033

		100		100.0043		39.370		39.372		-0.0004		-0.0017		-0.0043

		120		120.0056		47.244		47.246		-0.0005		-0.0022		-0.0056

		140		139.9983		55.118		55.117		0.0029		0.0007		0.0017

		160		160.0012		62.992		62.993		-0.0011		-0.0005		-0.0012

		180		180.0023		70.866		70.867		-0.0004		-0.0009		-0.0023

		200		200.0002		78.740		78.740		0.0008		-0.0001		-0.0002

		220		220.001		86.614		86.615		-0.0003		-0.0004		-0.001

		240		240.0023		94.488		94.489		-0.0005		-0.0009		-0.0023

		260		259.9983		102.362		102.362		0.0016		0.0007		0.0017

		280		279.9995		110.236		110.236		-0.0005		0.0002		0.0005

		300		299.9989		118.110		118.110		0.0002		0.0004		0.0011

		320		319.9997		125.984		125.984		-0.0003		0.0001		0.0003

		340		321.736		133.858		126.668

		0		-0.0035		0.000		-0.001

										0.0000074
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6-15-00

				TAKEN 6/15/00

		Set Position		Motor Readback		Encoder Readback		Display		Set-Inter						Max		Min		Spread		Average

										Diff (in)						Diff (in)		Diff (in)		Diff (in)		Offset

		home		0		0		0		0				Home		0.0008		-0.0282		0.0290		-0.0171

		1		0.9931		0.995		0.997		0.0012				Other Pos		0.0270		0.0003		0.0267		0.0121

		home		0.0025		0.0044		0.002		-0.0008

		2		1.9964		1.9977		1.9992		0.0003				Inter at Zero				Other Pos

		home		-0.0051		-0.0057		-0.0073		0.0029				(cm)		(in)		Diff (in)

		3		2.9997		3.001		2.9938		0.0024				0

		home		-0.0025		-0.0044		-0.0033		0.0013				0.002		0.0008		0.0012

		4		3.9954		3.9954		3.9969		0.0012				-0.0073		-0.0029		0.0003

		home		-0.0076		-0.0076		-0.0072		0.0028				-0.0033		-0.0013		0.0024

		5		4.911		4.9924		4.983		0.0067				-0.0072		-0.0028		0.0012

		home		-0.0102		-0.0108		-0.0072		0.0028				-0.0072		-0.0028		0.0067

		6		5.9919		5.9931		5.9908		0.0036				-0.0092		-0.0036		0.0036

		home		-0.0178		-0.021		-0.0092		0.0036				-0.0133		-0.0052		0.0029

		7		6.9952		6.9972		6.9926		0.0029				-0.0619		-0.0244		0.0063

		home		0		0		-0.0133		0.0052				-0.0619		-0.0244		0.0269

		8		7.9985		7.9997		7.9839		0.0063				-0.062		-0.0244		0.0244

		home		-0.033		-0.0311		-0.0619		0.0244				-0.0621		-0.0244		0.0270

		9		8.9992		8.9999		8.9318		0.0269				-0.062		-0.0244		0.0238

		home		0.0025		0.0032		-0.0619		0.0244				-0.0621		-0.0244		0.0248

		10		9.9974		9.9981		9.9379		0.0244				-0.0622		-0.0245		0.0215

		home		-0.0076		-0.0063		-0.062		0.0244				0.0622		-0.0245		0.0248

		11		10.9982		10.9982		10.9315		0.0270				-0.0622		-0.0245		0.0233

		home		-0.0076		-0.0083		-0.0621		0.0244				0.0625		-0.0246		0.0258

		12		11.9964		11.9977		11.9395		0.0238				-0.0645		-0.0254

		home		-0.0203		-0.0197		-0.0622		0.0245				-0.0646		-0.0254		0.0238

		13		12.9972		12.9985		12.937		0.0248				-0.0716		-0.0282		0.0269

		home		0		0		0.0622		-0.0245

		14		13.9979		13.9979		13.9454		0.0215

		home		-0.0254		-0.0254		-0.0622		0.0245

		15		14.9987		14.9993		14.9371		0.0248

		home		0.0051		0.0032		1.9369		-0.7626

		16		15.9966		15.9988		15.9407		0.0233

		home		0.0025		0.0038		0.0625		-0.0246

		17		16.9977		16.9977		16.9344		0.0258

		home		-0.0025		0		-0.0645		0.0254

		18		17.9984		17.9984		17.1923		0.3180

		home		0.0051		0.0044		-0.0646		0.0254

		19		18.9967		18.9973		18.9395		0.0238

		home		-0.0076		-0.0083		-0.0716		0.0282

		20		19.9974		19.9987		19.9316		0.0269

		home		-0.0127		-0.0108		-0.065		0.0256
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6-20-00

				TAKEN 6/20/00

																		Set Position		Display		Dial Gauge				20-Jun

		Set Position		Motor Display		Dial Gauge

										Inter		DG		Position				0		0		0				0		0

		home		0		0				0.0000		0.0000		0.0010				20		20						-0.020984252		-0.0255

		20		19.9974						-0.0008		-0.0150		0.0027				0		-0.0533		-0.0255				0.015		0.021

		home		-0.00203		-0.015				0.0030		0.0050		0.0014				21		20.988						0.012992126		0.015

		21		20.9931						0.0040		0.0050		0.0011				0		0.0381		0.021				-0.014015748		-0.015

		home		0.0076		0.005				-0.0020		-0.0050		0.0018				22		21.9989						0.024015748		0.065

		22		21.9964						0.0000		0.0005		0.0005				0		0.033		0.015				0.005		0.01

		home		0.0102		0.005				0.0000		0.0005		0.0022				23		22.9997						0		-0.001

		23		22.9972						-0.0090		-0.0020		0.0009				0		-0.0356		-0.015				0		-0.001

		home		-0.0051		-0.005				0.0030		-0.0015		0.0006				24		23.9979						-0.000984252		-0.0025

		24		23.9954						0.0060		-0.0015		0.0013				0		0.061		0.065				-0.005		-0.01

		home		0		0.0005				0.0050		0.0050		0.0000				25		24.9987						-0.007007874		-0.0255

		25		24.9987						0.0020		-0.0015		0.0013				0		0.0127		0.01				-0.005		-0.005

		home		0		0.0005				-0.0020		-0.0050		0.0006				26		25.9969						0.015		0.001

		26		25.9944						-0.0010		-0.0010		0.0029				0		0		-0.001				-0.012992126		-0.0015

		home		-0.0229		-0.002				0.0000		-0.0015		0.0002				27		26.9951						0.017007874		0.01

		27		26.9977						0.0020		0.0050		0.0015				0		0		-0.001				0		-0.001

		home		0.0076		-0.0015				0.0000		-0.0010		0.0018				28		27.9959						0.002007874		-0.015

		28		27.9984						0.0000		-0.0020		0.0011				0		-0.0025		-0.0025				-0.004015748		-0.001

		home		0.0152		-0.0015				-0.0040		-0.0010		0.0014				29		28.9966						-0.004015748		-0.001

		29		28.9966						-0.0040		-0.0010		0.0007				0		-0.0127		-0.01				0.005		0.055

		home		0.0127		0.005				0.0030		0.0060		0.0000				30		29.9999						0.029015748		0.058

		30		29.9999						-0.0030		-0.0050		0.0017				0		-0.0178		-0.0255				0.002007874		0.005

		home		0.0051		-0.0015				-0.0020		-0.0050		0.0014				29		28.9966						0.000984252		0.001

		29		28.9966						-0.0030		-0.0065		0.0001				0		-0.0127		-0.005				0.000984252		0.0026

		home		-0.0051		-0.005				-0.0040		-0.0010		0.0018				28		27.9959						-0.005984252		-0.0155

		28		27.9984						-0.0070		-0.0230		0.0015				0		0.0381		0.001				0.019015748		0.019

		home		-0.0025		-0.001				0.0080		0.0010		0.0002				27		26.9951						-0.000984252		-0.0015

		27		26.9926						0.0050		0.0100		0.0019				0		-0.033		-0.0015				0.002007874		0.002

		home		0		-0.0015				-0.0220		-0.0700		-0.0004				26		25.9969						0.005		0.0195

		26		25.9994						0.0240		0.0650		0.0013				0		0.0432		0.01				0		-0.001

		home		0.005		0.005				-0.0010		-0.0020		0.0000				25		24.9961

		25		24.9961														0		0		-0.001

		home		0		-0.001												24		23.9954

		24		23.9954														0		0.0051		-0.015

		home		0		-0.002												23		22.9972

		23		22.9972														0		-0.0102		-0.001

		home		-0.0102		-0.001												22		21.9964

		22		21.9964														0		-0.0102		-0.001

		home		-0.0102		-0.001												21		20.9956

		21		20.9982														0		0.0127		0.055

		home		0.0076		0.006												20		19.9974

		20		20														0		0.0737		0.058

		home		-0.0076		-0.005												21		20.988

		21		20.9956														0		0.0051		0.005

		home		-0.0051		-0.005												22		21.9989

		22		21.9964														0		0.0025		0.001

		home		-0.0076		-0.0065												23		22.9997

		23		22.9997														0		0.0025		0.0026

		home		-0.0102		-0.001												24		23.9954

		24		23.9954														0		-0.0152		-0.0155

		home		-0.0178		-0.023												25		24.9987

		25		24.9961														0		0.0483		0.019

		home		0.0203		0.001												26		25.9994

		26		25.9994														0		-0.0025		-0.0015

		home		0.0127		0.01												27		26.9951

		27		26.9951														0		0.0051		0.002

		home		-0.0559		-0.07												28		27.9844

		28		28.001														0		0.0127		0.0195

		home		0.061		0.065												29		28.9992

		29		28.9966														0		0		-0.001

		home		-0.0025		-0.002												30		30.0025

		30		29.9999
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6-22-00

		Set to 30 and sent home to 0				6/20/00

		Set Position		Interferometer		Dial Gauge				Home		Position		(-)		Dial Gage		(-)		Position

																				(in)

		home		0		0		1		0.0000		0.0009		-0.0009		0.0000		0.0000		0.394

		1		0.9977				2		0.0256		-0.0247		0.0247		-0.0255		0.0255		0.787

		home		0.0649		-0.0255		3		0.0242		-0.0238		0.0238		-0.0245		0.0245		1.181

		2		2.0627				4		0.0242		-0.0218		0.0218		-0.0245		0.0245		1.575

		home		0.0614		-0.0245		5		0.0213		-0.0231		0.0231		-0.0215		0.0215		1.969

		3		3.06054				6		0.0228		-0.0226		0.0226		-0.0230		0.0230		2.362

		home		0.0614		-0.0245		7		0.0212		-0.0211		0.0211		-0.0215		0.0215		2.756

		4		4.05536				8		0.0211		-0.0159		0.0159		-0.0210		0.0210		3.150

		home		0.0542		-0.0215		9		-0.0002		0.0025		-0.0025		0.0000		0.0000		3.543

		5		5.0587				10		0.0004		-0.0022		0.0022		-0.0010		0.0010		3.937

		home		0.058		-0.023		11		0.0005		-0.0020		0.0020		-0.0005		0.0005		4.331

		6		6.0575				12		0.0004		-0.0003		0.0003		-0.0005		0.0005		4.724

		home		0.0539		-0.0215		13		0.0003		-0.0024		0.0024		0.0000		0.0000		5.118

		7		7.0537				14		0.0004		-0.0028		0.0028		0.0000		0.0000		5.512

		home		0.0536		-0.021		15		0.0000		0.0015		-0.0015		0.0010		-0.0010		5.906

		8		8.0403				16		0.0004		-0.0031		0.0031		0.0000		0.0000		6.299

		home		-0.0006		0		17		-0.0007		0.0020		-0.0020		0.0000		0.0000		6.693

		9		8.9936				18		-0.0007		-0.0023		0.0023		0.0000		0.0000		7.087

		home		0.0011		-0.001		19		-0.0007		0.0057		-0.0057		0.0000		0.0000		7.480

		10		10.0057				20		-0.0044		0.0042		-0.0042		0.0035		-0.0035		7.874

		home		0.0012		-0.0005		21		-0.0016		-0.0009		0.0009		0.0000		0.0000		8.268

		11		11.0052				22		-0.0007		-0.0022		0.0022		0.0000		0.0000		8.661

		home		0.0011		-0.0005		23		-0.0044		0.0049		-0.0049		0.0035		-0.0035		9.055

		12		12.0008				24		-0.0009		0.0046		-0.0046		0.0000		0.0000		9.449

		home		0.0008		0		25		-0.0017		-0.0006		0.0006		0.0005		-0.0005		9.843

		13		13.006				26		-0.0017		0.0026		-0.0026		0.0005		-0.0005		10.236

		home		0.001		0		27		-0.0018		0.0012		-0.0012		0.0005		-0.0005		10.630

		14		14.0072				28		-0.0019		0.0088		-0.0088		0.0005		-0.0005		11.024

		home		0		0.001		29		-0.0019		-0.0006		0.0006		0.0010		-0.0010		11.417

		15		14.9962				30		-0.0019		0.0040		-0.0040		0.0005		-0.0005		11.811

		home		0.0009		0

		16		16.008

		home		-0.0017		0

		17		16.9949

		home		-0.0018		0

		18		18.0059

		home		-0.0019		0

		19		18.9854

		home		-0.0111		0.0035

		20		19.9894

		home		-0.0041

		21		21.0024

		home		-0.0019		0

		22		22.0057

		home		-0.0112		0.0035

		23		22.9876

		home		-0.0022		0

		24		23.9884

		home		-0.0044		0.0005

		25		25.0014

		home		-0.0044		0.0005

		26		25.9935

		home		-0.0046		0.0005

		27		26.997

		home		-0.0047		0.0005

		28		27.9776

		home		-0.0047		0.001

		29		29.0014

		home		-0.0047		0.0005

		30		29.9899
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6-27-00

		30 to home and Zeroed										2 to home and zeroed

		Set Position		Dial Gauge								Set Position		Dial Gauge

		Home = 0.0										Home = 0.0

		home		0		0						home		0		0

		1				-0.0265						1				-0.001

		home		-0.0265		-0.0265						home		-0.001		-0.0015

		2				-0.0265						2				-0.0015

		home		-0.0265		-0.0265						home		-0.0015		-0.0015

		3				-0.0265						3				-0.0015

		home		-0.0265		-0.0265						home		-0.0015		-0.0015

		4				-0.0265						4				-0.0015

		home		-0.0265		-0.0265						home		-0.0015		-0.0015

		5				-0.027						5				-0.0005

		home		-0.0265		-0.0285						home		-0.0015		-0.0015

		6				-0.0285						6				-0.0015

		home		-0.0265		-0.0285						home		-0.0015		-0.0015

		7				-0.0285						7				-0.0015

		home		-0.0265		-0.0285						home		-0.0015		-0.0015

		8				-0.0285						8				-0.0015

		home		-0.0265		-0.028						home		-0.0015		-0.0015

		9				-0.0285						9				-0.0015

		home		-0.027		-0.0285						home		-0.0005		-0.0005

		10				-0.0285						10				-0.0005

		home		-0.0285		-0.0285						home		-0.0015		-0.0005

		11				-0.0265						11				-0.0015

		home		-0.0285		-0.0285						home		-0.0015		-0.0015

		12				-0.0265						12				-0.0005

		home		-0.0285		-0.0265						home		-0.0015		-0.0005

		13				-0.0265						13				-0.0005

		home		-0.0285		-0.0265						home		-0.0015		-0.0005

		14				-0.027						14				-0.0005

		home		-0.0285		-0.027						home		-0.0015		-0.0005

		15				-0.0265						15				-0.0005

		home		-0.0285		-0.027						home		-0.0015		-0.0015

		16										16

		home		-0.028								home		-0.0015

		17										17

		home		-0.0285								home		-0.0015

		18										18

		home		-0.0285								home		-0.0005

		19										19

		home		-0.0285								home		-0.0005

		20										20

		home		-0.0285								home		-0.0005

		21										21

		home		-0.0265								home		-0.0015

		22										22

		home		-0.0285								home		-0.0015

		23										23

		home		-0.0265								home		-0.0005

		24										24

		home		-0.0265								home		-0.0005

		25										25

		home		-0.0265								home		-0.0005

		26										26

		home		-0.0265								home		-0.0005

		27										27

		home		-0.027								home		-0.0005

		28										28

		home		-0.027								home		-0.0005

		29										29

		home		-0.0265								home		-0.0005

		30										30

		home		-0.027								home		-0.0015
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Zeroed From 30 cm

Zeroed From 2 cm

Position (cm)

Home Error (in)

Home Positioning Error



		no factor												with correction factor

		Set Position		Actual		Set - Actual		320 Diff		320 Diff				Set Position		Actual		Set - Actual		320 Diff		320 Diff

		Home = 0.0		Interferometer				Inter (cm)		Inter (in)				Home = 0.0		Interferometer				Inter (cm)		Inter (in)

		0		0		0		0.0363		0.0143				0		0		0		0.0005		0.0002

		320		319.9637		0.0363		0.0418		0.0165				320		320.0005		0.0005		0.0011		0.0004

		0		0.0061		-0.0061		0.042		0.0165				0		0.0104		0.0104		0.0011		0.0004

		320		319.9582		0.0418		0.0452		0.0178				320		320.0011		0.0011		0.0007		0.0003

		0		-0.0002		0.0002		0.0418		0.0165				0		0.0103		0.0103		0.0007		0.0003

		320		319.958		0.042		0.0454		0.0179				320		320.0011		0.0011		0.0006		0.0002

		0		-0.0017		0.0017		0.0452		0.0178				0		0.01		0.01		0.0006		0.0002

		320		319.9548		0.0452		0.0423		0.0167				320		320.0007		0.0007		0.0002		0.0001

		0		-0.002		0.002		0.0422		0.0166				0		0.0099		0.0099		0.0003		0.0001

		320		319.9582		0.0418		0.042		0.0165				320		320.0007		0.0007		0.0001		0.0000

		0		-0.0022		0.0022		0.0453		0.0178				0		0.0096		0.0096		-0.0001		-0.0000

		320		319.9546		0.0454		0.0453		0.0178				320		320.0006		0.0006		0.0003		0.0001

		0		-0.0019		0.0019								0		0.0094		0.0094		-0.0004		-0.0002

		320		319.9548		0.0452								320		320.0006		0.0006		-0.0003		-0.0001

		0		-0.0021		0.0021								0		0.0091		0.0091

		320		319.9577		0.0423								320		320.0002		0.0002

		0		-0.0026		0.0026		0 Diff		1 Diff				0		0.0089		0.0089		0 Diff		1 Diff

		320		319.9578		0.0422		Inter (cm)		Inter (in)				320		320.0003		0.0003		Inter (cm)		Inter (in)

		0		-0.0004		0.0004		0		0.0000				0		0.0091		0.0091		0		0.0000

		320		319.958		0.042		-0.0061		-0.0030				320		320.0001		0.0001		0.0104		0.0051

		0		-0.0021		0.0021		0.0002		0.0001				0		0.0089		0.0089		0.0103		0.0050

		320		319.9547		0.0453		0.0017		0.0008				320		319.9999		-0.0001		0.01		0.0049

		0		-0.0024		0.0024		0.002		0.0010				0		0.0098		0.0098		0.0099		0.0048

		320		319.9547		0.0453		0.0022		0.0011				320		320.0003		0.0003		0.0096		0.0047

		0		-0.0004		0.0004		0.0019		0.0009				0		0.0098		0.0098		0.0094		0.0046

		320		319.2249		0.7751		0.0021		0.0010				320		319.9966		-0.0034		0.0091		0.0044

		0		-0.07353		0.07353		0.0026		0.0013				0		0.0091		0.0091		0.0089		0.0043

		320		319.2247		0.7753		0.0004		0.0002				320		319.9996		-0.0004		0.0091		0.0044

		0		-0.07356		0.07356		0.0021		0.0010				0		0.0093		0.0093		0.0089		0.0043

		320				320		0.0024		0.0012				320		319.9997		-0.0003		0.0098		0.0048

								0.0004		0.0002										0.0098		0.0048

																				0.0091		0.0044

																				0.0093		0.0045
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320 cm Error

0 Error

Try

Set Position - Actual Position (cm)

Uncorrected Stepper Stand Absolute Position Error at 320 cm
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Try

Set Position - Actual Position

Corrected Stepper Stand Absolute Postioin Error at 320 cm



		Set to 30 and sent home to 0												Set

		Set Position		Display				Pos		Pos		Home		Position

								(cm)		(in)

		home		0				1		0.3937		0.0000		-0.0004

		1		1.001				2		0.7874		0.0029		0.0028

		home		0.00746				3		1.1811		-0.0014		0.0026

		2		1.993				4		1.5748		-0.0001		0.0012

		home		-0.0036				5		1.9685		-0.0001		0.0002

		3		2.9934				6		2.3622		-0.0015		0.0014

		home		-0.0003				7		2.7559		-0.0015		0.0041

		4		3.9969				8		3.1496		-0.0015		0.0023

		home		-0.0003				9		3.5433		-0.0015		0.0011

		5		4.9996				10		3.9370		-0.0015		0.0008

		home		-0.0039				11		4.3307		-0.0016		0.0020

		6		5.9964				12		4.7244		-0.0002		-0.0002

		home		-0.0038				13		5.1181		-0.0002		0.0009

		7		6.9896				14		5.5118		-0.0016		0.0009

		home		-0.0037				15		5.9055		-0.0002		0.0006

		8		7.9941				16		6.2992		-0.0002		0.0006

		home		-0.0039				17		6.6929		-0.0003		0.0010

		9		8.9973				18		7.0866		-0.0002		0.0008

		home		-0.0038				19		7.4803		-0.0009		-0.0000

		10		9.998				20		7.8740		-0.0009		0.0014

		home		-0.0041				21		8.2677		-0.0006		0.0005

		11		10.995				22		8.6614		-0.0006		0.0006

		home		-0.0005				23		9.0551		-0.0006		0.0003

		12		12.0005				24		9.4488		-0.0028		0.0028

		home		-0.0004				25		9.8425		-0.0014		0.0024

		13		12.9976				26		10.2362		-0.0014		0.0024

		home		-0.0041				27		10.6299		-0.0015		0.0019

		14		13.9978				28		11.0236		-0.0016		0.0035

		home		-0.0006				29		11.4173		-0.0015		0.0032

		15		14.9986				30		11.8110		-0.0015		0.0023

		home		-0.0006								-0.0016

		16		15.9986

		home		-0.0007

		17		16.9975

		home		-0.0006

		18		17.998

		home		-0.0022

		19		19.0001

		home		-0.0023

		20		19.9964

		home		-0.0014

		21		20.9987

		home		-0.0014

		22		21.9986

		home		-0.0016

		23		22.9992

		home		-0.0071

		24		23.9928

		home		-0.0036

		25		24.9938

		home		-0.0036

		26		25.9938

		home		-0.0038

		27		26.9953

		home		-0.004

		28		27.9911

		home		-0.0039

		29		28.9919

		home		-0.0039

		30		29.9942

		home		-0.004
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Home Switch Position Errors
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