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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)
	39.6090
	0.0383

	Horizontal Wire (Y Location from Card)
	37.0029
	0.0376


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.
	0.01158
	-40.10252
	-95.04465

	Range
	0.03215
	0.03871
	0.00602

	St. Dev.
	0.00991
	0.01192
	0.00177


Wire Location

CSY = BEAMLINE$CSY
	Stats
	X
	Y

	AVG.
	-0.40981
	-0.14183

	Range
	0.03203
	0.00158

	St. Dev.
	0.00984
	0.00056

	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.
	-0.40981
	-58.14183
	-2.78858
	-0.13142
	89.72798
	89.89896

	Range
	0.03203
	0.00158
	0.03405
	0.00986
	0.01068
	0.00149

	St. Dev.
	0.00984
	0.00056
	0.01054
	0.00299
	0.00333
	0.00045

	RMS Tol
	0.06500
	0.03000
	-
	-
	-
	-


Transformation WIRE$CSY to BFWTB$CSY 

	Stats
	X
	Y
	Z
	APA_PXPY
	PA_PYPZ
	PA_PXPZ

	AVG.
	94.46458
	-160.51714
	35.68131
	-0.05919
	89.81317
	89.91993

	Range
	0.00116
	0.00089
	0.00386
	0.00095
	0.00140
	0.00270

	St. Dev.
	0.00044
	0.00026
	0.00100
	0.00026
	0.00037
	0.00087

	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.
	93.96599
	102.24657
	-38.16239

	Range
	0.00387
	0.00558
	0.00067

	St. Dev.
	0.00136
	0.00192
	0.00025

	RMS Tol
	0.06500
	0.03000
	-


	TB 6
	X
	Y
	Z

	AVG.
	-94.91419
	102.16255
	-38.22339

	Range
	0.00454
	0.00545
	0.00232

	St. Dev.
	0.00170
	0.00212
	0.00080

	RMS Tol
	0.06500
	0.03000
	-


	TB 7
	X
	Y
	Z

	AVG.
	-51.81707
	102.43425
	67.62683

	Range
	0.00385
	0.00204
	0.00224

	St. Dev.
	0.00140
	0.00086
	0.00083

	RMS Tol
	0.06500
	0.03000
	-


	TB 8
	X
	Y
	Z

	AVG.
	50.76923
	102.49155
	67.66839

	Range
	0.00500
	0.00684
	0.00061

	St. Dev.
	0.00168
	0.00221
	0.00021

	RMS Tol
	0.06500
	0.03000
	-


Wire Location

CSY = BEAMLINE$CSY
	Stats
	X
	Y

	AVG.
	-0.39659
	-0.18375

	Range
	0.01359
	0.00060

	St. Dev.
	0.00500
	0.00017

	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.
	-0.39054
	-58.22679
	-2.12673
	-0.03399
	89.67542
	89.93709

	Range
	0.01358
	0.00060
	0.00103
	0.00334
	0.00073
	0.00062

	St. Dev.
	0.00500
	0.00017
	0.00034
	0.00122
	0.00024
	0.00020

	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
	-27.20874
	227.84222
	67.82816

	2
	26.79684
	227.84096
	67.86627

	3
	79.72992
	180.18239
	-69.00653

	4
	-79.92181
	180.24115
	-69.12031
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