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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)
	39.6007
	0.0374

	Horizontal Wire (Y Location from Card)
	37.0050
	0.0397


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

	0.04187
	0.03259
	-39.87818
	-95.34736

	0.00150
	0.13038
	0.15463
	0.03735

	0.00056
	0.03542
	0.04203
	0.01015


Wire Location

CSY = BEAMLINE$CSY
	Stats
	X
	Y

	AVG.
	-0.38838
	-0.23228

	Range
	0.13230
	0.01399

	St. Dev.
	0.03589
	0.00372

	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.
	-0.38838
	-58.23228
	-3.14271
	0.17132
	90.01502
	90.15364

	Range
	0.13230
	0.01399
	0.01108
	0.03418
	0.00207
	0.00867

	St. Dev.
	0.03589
	0.00372
	0.00286
	0.00942
	0.00069
	0.00253

	RMS Tol
	0.06500
	0.03000
	-
	-
	-
	-


Transformation WIRE$CSY to BFWTB$CSY 

	Stats
	X
	Y
	Z
	APA_PXPY
	PA_PYPZ
	PA_PXPZ

	AVG.
	94.00301
	-160.59202
	35.35521
	0.09503
	90.02438
	90.02645

	Range
	0.00350
	0.00057
	0.00375
	0.00131
	0.00195
	0.00493

	St. Dev.
	0.00099
	0.00020
	0.00131
	0.00038
	0.00066
	0.00158

	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.
	94.25653
	102.41377
	-38.30901

	Range
	0.00901
	0.00877
	0.00579

	St. Dev.
	0.00302
	0.00276
	0.00187

	RMS Tol
	0.06500
	0.03000
	-


	TB 6
	X
	Y
	Z

	AVG.
	-94.61386
	102.10482
	-38.46394

	Range
	0.00945
	0.01400
	0.00329

	St. Dev.
	0.00318
	0.00518
	0.00121

	RMS Tol
	0.06500
	0.03000
	-


	TB 7
	X
	Y
	Z

	AVG.
	-51.58489
	102.61350
	67.41970

	Range
	0.00587
	0.00976
	0.00151

	St. Dev.
	0.00208
	0.00356
	0.00053

	RMS Tol
	0.06500
	0.03000
	-


	TB 8
	X
	Y
	Z

	AVG.
	51.00382
	102.79229
	67.49809

	Range
	0.00589
	0.00296
	0.00352

	St. Dev.
	0.00203
	0.00088
	0.00119

	RMS Tol
	0.06500
	0.03000
	-


Wire Location

CSY = BEAMLINE$CSY
	Stats
	X
	Y

	AVG.
	-0.36626
	-0.23220

	Range
	0.02768
	0.00345

	St. Dev.
	0.00939
	0.00134

	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.
	-0.37863
	-58.18541
	-2.36793
	0.18893
	89.78756
	90.07309

	Range
	0.02767
	0.00345
	0.00215
	0.00691
	0.00060
	0.00277

	St. Dev.
	0.00939
	0.00134
	0.00066
	0.00240
	0.00022
	0.00090

	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
	-27.09029
	227.65260
	68.23698

	2
	26.88275
	227.66006
	68.22988

	3
	79.72081
	180.17599
	-68.73940

	4
	-79.90053
	180.12181
	-68.71129


Wire Positioning/Locations with respect to the BEAMLINE$CSY during processes:
	Wire Position
	X
	Y

	Avg. Bench Pos.
	-0.38838
	-0.23228

	After Assy. On Vac. Chamber (actuated)
	-0.43938
	-0.35928

	After Pumpdown held in Up Pos.
	-0.61914
	-0.34668

	1 Cycle in Vac
	-0.43752
	-0.36472

	Avg. Vac. Pos. after Y adjust
	-0.36626
	-0.23220

	After Vent still in held in Up Pos.
	-0.57363
	-0.21013

	Actuated after Vent
	-0.33049
	-0.22852
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