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Coordinate System Setups
Bench CSY (BENCH$CSY)
(The only CSY in Both States of measurement - out and under vacuum)
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a) Plane measurement on top of Bench to set zero in Y and is the Spatial Alignment.

b) Measure Pin and Diamond Pin to get centers, create a line between the two center points and this sets zero in Z and is the Planar Alignment.

c) Take the symmetry point of the two pins this sets zero in X.
Bench Tooling Ball CSY (BTB$CSY)
a) Create a plane using Tooling Balls 1, 2, & 3

a. This sets Zero in Y and is the spatial alignment

b) Create an axis/line using TB’s 2 to 1 (+X)
a. This is the planar alignment

c) TB 2 is a single point that sets zero in X, Y, Z.

BFW Tooling Ball CSY (BFWTB$CSY)
a) Create a plane using Tooling Balls 5, 6, & 7

a. This sets Zero in Y and is the spatial alignment

b) Create an axis/line using TB’s 6 to 5 (+X)

a. This is the planar alignment

c) TB 6 is a single point that sets zero in X, Y, Z.
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View from  Z+ or Downstream
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View from X+ Side


Wire CSY (WIRE$CSY)
a) Back Plane (-Z) Side sets Zero in Z and is the Spatial Alignment

b) Looking from +Z Side, Bottom of Card Sets Zero is the Planar Alignment

c) The Intersection of the Left Side of the Card and the Bottom, sets Zero in X & Y

Wire offset from Edges per T. Nakashima’s Optical Measurement

	Wire
	Wire Location
	Wire Diameter

	Vertical Wire (X Location from Card)
	39.6078
	0.0401

	Horizontal Wire (Y Location from Card)
	37.0084
	0.0353


Support Stand CSY (BASE$CSY)

a) A plane on Torque Fixture sets Zero in Y and is the Spatial Alignment

b) The symmetry of the outer surfaces where “X” fine adjustments are sets zero in X.
c) A line where the Torque Fixture 2X Dowel pins sets zero in Z and is the Planar Alignment.
Beamline CSY (BEAMLINE$CSY)
a) Use the BENCH$CSY setup except use the Torque Fixture plate to set zero in Y and the Spatial Alignment, transform +258.67 in Y to replicate Theoretical Beamline Center
b) This coordinate system will tell us where the Wire Crosshairs are to a theoretical Beam Centerline.
c) The wires should be offset ~ -0.400 in X, -0.200 in Y.
Statistical Data (mm.)
Out of Vacuum
10 Cycles (10 recordings) 

Card Locations  
CSY = BENCH$CSY

	STATS 
	X-POS CARD
	X-INTPT CARD
	Y-INTPT CARD

	AVG.
	-0.04260
	-40.25754
	-95.02282

	Range
	0.03737
	0.04413
	0.01097

	St. Dev.
	0.01100
	0.01304
	0.00420


Wire Location

CSY = BEAMLINE$CSY
	Stats
	X
	Y

	AVG.
	-0.47018
	-0.21565

	Range
	0.03735
	0.01054

	St. Dev.
	0.01100
	0.00385

	Nom.
	-0.40000
	-0.20000

	RMS Tol
	0.06500
	0.03000


Transformation WIRE$CSY TO BENCH$CSY

	Stats
	X
	Y
	Z
	APA_PXPY
	PA_PYPZ
	PA_PXPZ

	AVG.
	-0.47018
	-58.21565
	-3.12222
	-0.27947
	89.98436
	89.85369

	Range
	0.03735
	0.01054
	0.03485
	0.01169
	0.00851
	0.00524

	St. Dev.
	0.01100
	0.00385
	0.01081
	0.00353
	0.00264
	0.00187

	RMS Tol
	0.06500
	0.03000
	-
	-
	-
	-


Transformation WIRE$CSY to BFWTB$CSY 

	Stats
	X
	Y
	Z
	APA_PXPY
	PA_PYPZ
	PA_PXPZ

	AVG.
	94.87178
	-160.63158
	35.55397
	0.05330
	89.85125
	89.82896

	Range
	0.00172
	0.00041
	0.00171
	0.00080
	0.00089
	0.00103

	St. Dev.
	0.00053
	0.00014
	0.00059
	0.00027
	0.00029
	0.00037

	RMS Tol
	0.06500
	0.03000
	-
	-
	-
	-


Under Vacuum 

10 Cycles (10 recordings)

TB 5-8 Locations 

CSY = BENCH$CSY

	TB 5
	X
	Y
	Z

	AVG.
	94.48866
	101.88910
	-37.91963

	Range
	0.00235
	0.00537
	0.00308

	St. Dev.
	0.00093
	0.00172
	0.00098

	RMS Tol
	0.06500
	0.03000
	-


	TB 6
	X
	Y
	Z

	AVG.
	-94.37790
	103.00359
	-37.76597

	Range
	0.00259
	0.01799
	0.00251

	St. Dev.
	0.00095
	0.00675
	0.00072

	RMS Tol
	0.06500
	0.03000
	-


	TB 7
	X
	Y
	Z

	AVG.
	-51.18104
	102.92209
	68.03166

	Range
	0.00375
	0.01081
	0.00166

	St. Dev.
	0.00108
	0.00343
	0.00060

	RMS Tol
	0.06500
	0.03000
	-


	TB 8
	X
	Y
	Z

	AVG.
	51.41697
	102.31901
	67.95142

	Range
	0.00335
	0.00687
	0.00257

	St. Dev.
	0.00103
	0.00242
	0.00078

	RMS Tol
	0.06500
	0.03000
	-


Wire Location

CSY = BEAMLINE$CSY
	Stats
	X
	Y

	AVG.
	-0.43280
	-0.24144

	Range
	0.01421
	0.00997

	St. Dev.
	0.00617
	0.00299

	Nom.
	-0.40000
	-0.20000

	RMS Tol
	0.06500
	0.03000


Transformation WIRE$CSY TO BENCH$CSY

	Stats
	X
	Y
	Z
	APA_PXPY
	PA_PYPZ
	PA_PXPZ

	AVG.
	-0.42693
	-58.12678
	-2.02530
	-0.28496
	89.75828
	89.78078

	Range
	0.01421
	0.00998
	0.00956
	0.00480
	0.00322
	0.00105

	St. Dev.
	0.00617
	0.00299
	0.00428
	0.00207
	0.00133
	0.00034

	RMS Tol
	0.06500
	0.03000
	-
	-
	-
	-


Locations of ¼-20 Jo-Plugs Cylinders Intersected into Plane projected 12.7mm away from surface replicating a ½” (12.7mm) offset to center of Tooling Ball.
CSY = BEAMLINE$CSY
	INTPT
	X
	Y
	Z

	1
	-26.75555
	227.43967
	68.45431

	2
	27.22609
	227.42651
	68.44453

	3
	80.02072
	180.13270
	-68.62338

	4
	-79.60120
	180.18158
	-68.58850
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