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Coordinate System Setups
Bench CSY (BENCH$CSY)

[image: image2.jpg]



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

	Vertical Wire (X Location from Card)
	39.6181

	Horizontal Wire (Y Location from Card)
	37.0054


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.
Statistical Data

Out of Vacuum

Card Locations  
CSY = BENCH$CSY

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

	average
	-0.09725
	-40.29089
	-96.93552

	range
	0.05948
	0.09160
	0.22572

	st dev
	0.02090
	0.03136
	0.08479


Out of Vacuum Cont…
TB 5-8 Locations 

CSY = BTB$CSY

	TB 5
	X
	Y
	Z

	AVG.
	226.84307
	87.24812
	-95.70151

	Range
	0.10111
	0.21170
	0.06630

	St. Dev.
	0.03606
	0.07816
	0.02609


	TB 6
	X
	Y
	Z

	AVG.
	37.97104
	87.94544
	-95.73015

	Range
	0.10284
	0.21390
	0.30167

	St. Dev.
	0.03692
	0.08037
	0.11113


	TB 7
	X
	Y
	Z

	AVG.
	81.08936
	87.58584
	10.11687

	Range
	0.03711
	0.27521
	0.24925

	St. Dev.
	0.01195
	0.10255
	0.09199


	TB 8
	X
	Y
	Z

	AVG.
	183.66119
	87.21981
	10.12226

	Range
	0.03724
	0.25614
	0.12425

	St. Dev.
	0.01200
	0.09761
	0.04698


Transformation BFWTB$CSY to BTB$CSY

	Stats
	X
	Y
	Z
	APA_PXPY
	PA_PYPZ
	PA_PXPZ

	AVG.
	37.97104
	87.94544
	-95.73015
	-0.21154
	90.10846
	90.00908

	Range
	0.10284
	0.21390
	0.30167
	0.01253
	0.04083
	0.07144

	St. Dev.
	0.03692
	0.08037
	0.11113
	0.00400
	0.01334
	0.02622


Transformation WIRE$CSY to BTB$CSY

	Stats
	X
	Y
	Z
	APA_PXPY
	PA_PYPZ
	PA_PXPZ

	AVG.
	131.98826
	-72.86993
	-60.37095
	-0.28707
	89.96739
	89.92285

	Range
	0.06074
	0.22524
	0.11728
	0.01021
	0.11980
	0.06977

	St. Dev.
	0.02134
	0.08457
	0.03779
	0.00294
	0.02645
	0.02570


Transformation WIRE$CSY to BFWTB$CSY 

	Stats
	X
	Y
	Z
	APA_PXPY
	PA_PYPZ
	PA_PXPZ

	AVG.
	94.71453
	-160.61536
	35.89852
	0.08987
	89.75101
	90.03282

	Range
	0.00687
	0.00347
	0.05115
	0.00304
	0.00903
	0.04439

	St. Dev.
	0.00148
	0.00098
	0.01033
	0.00069
	0.00266
	0.00937


Transformation WIRE$CSY to BENCH$CSY 

	Stats
	X
	Y
	Z
	APA_PXPY
	PA_PYPZ
	PA_PXPZ

	AVG.
	-0.51399
	-60.12884
	-2.86736
	-0.28130
	89.98078
	89.92737

	Range
	0.06073
	0.22526
	0.11724
	0.01021
	0.03742
	0.06978

	St. Dev.
	0.02133
	0.08458
	0.03778
	0.00294
	0.01311
	0.02606


Under Vacuum

TB 5-8 Locations 

CSY = BENCH$CSY

	TB 5
	X
	Y
	Z

	AVG.
	94.35345
	99.89047
	-38.00066

	Range
	0.02112
	0.05318
	0.02755

	St. Dev.
	0.00692
	0.01749
	0.00827


	TB 6
	X
	Y
	Z

	AVG.
	-94.51201
	100.72217
	-38.16673

	Range
	0.02155
	0.06686
	0.08398

	St. Dev.
	0.00722
	0.02302
	0.02939


	TB 7
	X
	Y
	Z

	AVG.
	-51.47475
	100.51288
	67.71628

	Range
	0.01560
	0.09637
	0.06926

	St. Dev.
	0.00530
	0.03353
	0.02412


	TB 8
	X
	Y
	Z

	AVG.
	51.09411
	100.07531
	67.79779

	Range
	0.01584
	0.08831
	0.03894

	St. Dev.
	0.00540
	0.03028
	0.01278


Transformation BFWTB$CSY to BASE$CSY

	Stats
	X
	Y
	Z
	APA_PXPY
	PA_PYPZ
	PA_PXPZ

	AVG.
	-95.16082
	417.35635
	-102.14922
	-0.25153
	90.01283
	89.96434

	Range
	0.02143
	0.06687
	0.08401
	0.00558
	0.01847
	0.02032

	St. Dev.
	0.00717
	0.02302
	0.02940
	0.00180
	0.00640
	0.00686


Transformation WIRE$CSY to BENCH$CSY

	Stats
	X
	Y
	Z
	APA_PXPY
	PA_PYPZ
	PA_PXPZ

	AVG.
	-0.63461
	-60.09341
	-2.45651
	-0.32926
	89.87056
	89.97055

	Range
	0.00723
	0.07090
	0.00429
	0.00559
	0.01846
	0.02030

	St. Dev.
	0.00213
	0.02421
	0.00106
	0.00180
	0.00640
	0.00686


Locations of ¼-20 Jo-Plugs Cylinders Intersected into Plane

CSY = BFWTB$CSY

	INTPT
	X
	Y
	Z

	A
	67.19944
	69.15681
	94.07530

	B
	121.22416
	69.35330
	94.01670

	C
	174.18775
	22.36993
	-17.72124

	D
	14.43508
	21.67561
	-17.54620


Miscellaneous QC Checks

	Checklist
	Y/N
	Notes

	Out of Crate Damage
	N
	

	Prior to installation, ensure Wire Crosshairs are pertinent
	Y
	

	Wire card SN matches BFW SN
	N
	WC-06 being used on another BFW, per Venkat, used WC-34 found no vertical wire, so now using WC-38

	Card has copper flex wires installed
	Y
	

	Connect Tabs from welded rod to Wire card
	Y
	

	Feedthru Welded Rods nuts tightly secured from
4 Ag nuts per weld rod
	Y
	

	Continuity from Top Feedthru to Card Connection Tabs
	Y
	

	Check 3 places for air fittings seal (RTV or Silicone/Teflon Tape) 
	Y
	

	Connect Air @ 90psi, check for air leaks prior to actuation
	Y
	

	During actuation, ensure Limit Switches meet in Target In/Out Positions
	Y
	

	Ensure Light illuminates (LED) when turning on power supply
	Y
	

	Chamber: Look for aluminum coating on inside of chamber
	Y
	

	Chamber: Ensure flange clamp is made of Dichronite (Dark Gray) chain link/standard clamp
	Y
	

	Chamber: Ensure no loose hardware inside vacuum chamber
	Y
	

	Wire Crosshairs check prior to installation for vacuum
	Y
	

	Vacuum Leak Test: NIL (no indicated leak)?
	Y
	

	Ready for Transportation Check:  WC is target is “IN” position with 4 holding screws at the top.
	Y
	

	Post Assy Check: Ensure plastic tubing is taped off at the top with mylar/electrical tape
	Y
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