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1) Mass and CG

6.1) Lever Arm Assembly

Total Mass: 1,625 grams, CG located at the Axis of rotation, 41 mm above the Lever motor Interface.
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½ in dia
Collimator Lens
1 gram

Tip Tilt
PI S-334
65 grams

Micro-Switch
Honeywell 8SL125
476 grams

CG Location

Lever Arm
1,100 grams



6.2) OSM #1 Assembly

Total Mass: 5,920 grams, CG located at the Crank Axis of rotation, 58 mm above the Lever motor Interface.
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Lever Arm Assembly
1,625 grams

Lever Adaptor
668 grams

CG Location

Lever Motor
Newport URS75CC
1,804 grams

Crank Adaptor
590 grams

Counterweight
1,097 grams

Periscope Assy
77 grams



Newport URS Series Precision Rotation Stages

2)Newport Stage Specifications
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STATIC LOAD ON CRANK MOTOR
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3.1) Load (Qh):  

Qh = 5.920Kg  = 59.2N

3.2) Cantilever Torque:

Distance  between Crank Motor and center of Mass:  D = 58mm

Cantilever Torque at Crank motor: 0.058m X 59.2  =  3.4 Nm

Off Center Load Requirement: Q < 200 /2/(1 + 58/25) = 30 N 
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3) Static Load Analysis on Crank Motor URS75

59N > 30N  THE LOAD IS TOO HIGH FOR THIS STAGE



4.1) Load (Qh):  Qh = 5.920Kg  = 59.2N

4.2) Cantilever Torque:

Distance  between Crank Motor and center of Mass:  D = 58mm

Cantilever Torque at Crank motor: 0.058m X 59.2  =  3.4 Nm

Max Off Center Load:  300 /2/ (1 + 58/55) = 73 N 
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4) Static Load Analysis on Crank Motor URS150

Component Manufacturer P/N Weight (Kg) Mass (N)
TT Mirror PI S-334 0.065

Lens Holder Newport LPV-1 0.001
Microswitch Honeywell 8SL125 0.476
Lever Arm Caltech XXX 1.083

Lever Arm Assy 1.625
Rotation Stage Newport URS75CC 1.804
Lever Adaptor Caltech XXX 0.668
Periscope Assy Caltech XXX 0.136
Crank Adaptor Caltech XXX 0.59
Counterweight Caltech XXX 1.097

Total Mass 5.92 58.08
D 58
Cz 300
a 55

Max Off center load 73
K(urad/Nm) 5
Torque (Nm) 3.37

Deflection (urad) (rad) 16.84 1.68418E-05
Proj Distance (mm) 130

Deflection at tip (mm) 0.0022
Tip Horiz disp (mm) 0.0022
Tip Vert disp (mm) 0.0000

59N < 73N  FS = 1.2



5.1) Load Qv = 5.920Kg  = 59.2N

Distance  between Crank Motor and center of Mass:  D = 58 + 32 = 90 mm 

Cantilever Torque at Crank motor: 0.090m X 59N  =  5.3 Nm

Max Off Center Load:  900/2 / (1 + 90/30) = 112 N
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5) Static Load Analysis on Crank Motor RVS80CC

Component Manufacturer P/N Weight (Kg) Mass (N)
TT Mirror PI S-334 0.065

Lens Holder Newport LPV-1 0.001
Microswitch Honeywell 8SL125 0.476
Lever Arm Caltech XXX 1.083

Lever Arm Assy 1.625
Rotation Stage Newport URS75CC 1.804
Lever Adaptor Caltech XXX 0.668
Periscope Assy Caltech XXX 0.136
Crank Adaptor Caltech XXX 0.59
Counterweight Caltech XXX 1.097

Total Mass 5.92 58.08
D 90
Cz 900
a 30

Max Off center load 225
K(urad/Nm) 3.5
Torque (Nm) 5.2

Deflection (urad) (rad) 18.29 1.82937E-05
Proj Distance (mm) 130

Deflection at tip (mm) 0.0024
Tip Horiz disp (mm) 0.0024
Tip Vert disp (mm) 0.0000

59N < 112N  FS = 1.9



STATIC LOAD ON LEVER MOTOR
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6.1) Load (Qh):  

Qh = 1.625 Kg  = 15.9N

6.2) Cantilever Torque:

Distance  between Lever Motor and center of Mass:  D = 41mm 

Cantilever Torque at Lever motor: 0.041m X 15.9  =  0.65 Nm

Off Center Load Requirement: Q < 200 / 2/(1 + 41/25) = 38 N  16N < 38N

Tip deflection angle K (urad) = 30 X 0.65 = 19.6 urad: 
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6) Static Load Analysis on Lever Motor URS75

Component Manufacturer P/N Weight (Kg) Mass (N)
TT Mirror PI S-334 0.065

Lens Holder Newport LPV-1 0.001
Microswitch Honeywell 8SL125 0.476
Lever Arm Caltech XXX 1.083

Lever Arm Assy 1.625
Total Mass 1.625 15.94

D (mm) 41
Cz (N) 200

a (mm) 25
Max Off center load (N) 76

K(urad/Nm) 30
Torque (Nm) 0.65

Deflection (urad) (rad) 19.61 1.96077E-05
Proj Dist (mm) 112

Twisting of the tip (mm) 0.0022
Tip Horiz disp (mm) 0.0022
Tip Vert disp (mm) 0.0000

16N < 38N  FS = 2.4



CONCLUSION ON THE STAGES CHOICES

-Newport Stage RVS80CC  is more adapted to the imposed Cantilever load on the crank.
-Newport Stage URS75  is suitable as Lever motor.
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NGAO VIEW
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OPTICAL PATH
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a = b = 120mm  &  c = d = 240mm 

1 in dia Lens



OPEN ISSUES

1) The entire 200Kg LOWFS OSM should be installed on linear stages to provide the 5mm focus adjustment 
necessary to compensate for the Dichroic pickoff motion. (Accuracy TBD)

2) The 1mm sag caused by the curved focus around the Probes FM1 is not solved yet.
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5 mm linear motion
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