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1) Mass and CG

6.1) Lever Arm Assembly

Total Mass: 3,497 grams, CG located at the Axis of rotation, 49.1 mm above the Lever motor Interface.
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Lens Holder
Newport LPV-1
170 grams

Tip Tilt
PI S-334
65 grams

Micro-Switch
Honeywell 8SL125
476 grams

CG Location

Lever Arm
2,804 grams



6.2) OSM #1 Assembly

Total Mass: 8,358 grams, CG located at the Crank Axis of rotation, 71 mm above the Lever motor Interface.
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Lever Arm Assembly
3,497 grams

Lever Adaptor
714 grams

CG Location

Lever Motor
Newport URS75CC
1,804 grams

Crank Adaptor
739 grams

Counterweight
1,529 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 = Tip Tilt Mirror (0.065 Kg) + Lens Holder Newport LPV-1 (0.170 Kg) + Lever Arm 
(2,8 Kg) + Micro-Switch Honeywell 8SL125 (0.476 Kg) + Lever Motor Newport 
URS75CC (1.804 Kg) +Crank Adaptor (0.739 Kg) + Lever Adaptor (0.714 Kg) + 
Periscope Assy( 0.077 Kg) + Counterweight (1.529 Kg)  

Qh = 8.358 Kg  = 82.5N

3.2) Cantilever Torque:

Distance  between Crank Motor and center of Mass:  D = 71mm = .071 m

Cantilever Torque at Crank motor: 0.071m X 82.5  =  5.8 Nm

Off Center Load Requirement: Q < 200 /2/(1 + 71/25) = 26 N 
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3) Static Load Analysis on Crank Motor URS75

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

Lens Holder Newport LPV-1 0.17
Microswitch Honeywell 8SL125 0.476
Lever Arm Caltech XXX 2.786

Lever Arm Assy 3.497
Rotation Stage Newport URS75CC 1.804
Lever Adaptor Caltech XXX 0.714
Periscope Assy Caltech XXX 0.077
Crank Adaptor Caltech XXX 0.793
Counterweight Caltech XXX 1.529

Total Mass 8.414 82.54
D 71
Cz 200
a 25

Max Off center load 52
K(urad/Nm) 30
Torque (Nm) 5.86

Deflection (urad) (rad) 175.81 0.0002
Proj Dist (mm) 146

Deflection at tip (mm) 0.03
Tip Horiz disp (mm) 0.0257
Tip Vert disp (mm) 0.0000

82N > 26N  THE LOAD IS TOO HIGH FOR THIS STAGE



4.1) Load (Qh):  

Qh = Tip Tilt Mirror (0.065 Kg) + Lens Holder Newport LPV-1 (0.170 Kg) + Lever Arm 
(2,8 Kg) + Micro-Switch Honeywell 8SL125 (0.476 Kg) + Lever Motor Newport 
URS75CC (1.804 Kg) +Crank Adaptor (0.739 Kg) + Lever Adaptor (0.714 Kg) + 
Periscope Assy( 0.077 Kg) + Counterweight (1.529 Kg)  

Qh = 8.358 Kg  = 82.5N

4.2) Cantilever Torque:

Distance  between Crank Motor and center of Mass:  D = 71mm = .071 m

Cantilever Torque at Crank motor: 0.071m X 82.5  =  5.8 Nm

Max Off Center Load:  300 /2/ (1 + 71/55) = 65 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 0.17
Microswitch Honeywell 8SL125 0.476
Lever Arm Caltech XXX 2.786

Lever Arm Assy 3.497
Rotation Stage Newport URS75CC 1.804
Lever Adaptor Caltech XXX 0.714
Periscope Assy Caltech XXX 0.077
Crank Adaptor Caltech XXX 0.793
Counterweight Caltech XXX 1.529

Total Mass 8.414 82.54
D 71
Cz 300
a 55

Max Off center load 65
K(urad/Nm) 5
Torque (Nm) 5.86

Deflection (urad) (rad) 29.30 2.93022E-05
Proj Distance (mm) 146

Deflection at tip (mm) 0.0043
Tip Horiz disp (mm) 0.0043
Tip Vert disp (mm) 0.0000

82N > 65N  THE LOAD IS TOO HIGH FOR THIS STAGE



5.1) Load Qv = 8.358 Kg  = 82.54N

Distance  between Crank Motor and center of Mass:  D = 83 + 32 = 115 mm 

Cantilever Torque at Crank motor: 0.115m X 82N  =  9.4 Nm

Max Off Center Load:  900/2 / (1 + 115/30) = 131 N  82N < 131N
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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 0.17
Microswitch Honeywell 8SL125 0.476
Lever Arm Caltech XXX 2.786

Lever Arm Assy 3.497
Rotation Stage Newport URS75CC 1.804
Lever Adaptor Caltech XXX 0.714
Periscope Assy Caltech XXX 0.077
Crank Adaptor Caltech XXX 0.793
Counterweight Caltech XXX 1.529

Total Mass 8.414 82.54
D 115
Cz 900
a 30

Max Off center load 186
K(urad/Nm) 3.5
Torque (Nm) 9.5

Deflection (urad) (rad) 33.22 3.32229E-05
Proj Distance (mm) 146

Deflection at tip (mm) 0.0049
Tip Horiz disp (mm) 0.0049
Tip Vert disp (mm) 0.0000



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

Qh = Tip Tilt Mirror (0.065 Kg) + Lens Holder Newport LPV-1 (0.170 Kg) + Lever Arm 
(2,8 Kg) + Micro-Switch Honeywell 8SL125 (0.476 Kg)

Qh = 3.497 Kg  = 34.31N

6.2) Cantilever Torque:

Distance  between Lever Motor and center of Mass:  D = 49.1mm = .049 m

Cantilever Torque at Lever motor: 0.049m X 34.31  =  1.68 Nm

Off Center Load Requirement: Q < 200 / 2/(1 + 49/25) = 68 N  34N < 68N

Tip deflection angle K (urad) = 30 X 1.68 = 50.4 urad: 

Tip Resulting displacement = L tan k = 125 tan .00289 = 0.0063 mm

Tip Horizontal displacement: 0.0063 cos 0.00289 = 0.0063 mm
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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 0.17
Microswitch Honeywell 8SL125 0.476
Lever Arm Caltech XXX 2.786

Lever Arm Assy 3.497
Total Mass 3.497 34.31

D (mm) 49
Cz (N) 200

a (mm) 25
Max Off center load (N) 68

K(urad/Nm) 30
Torque (Nm) 1.68

Deflection (urad) (rad) 50.43 5.04292E-05
Proj Dist (mm) 125

Twisting of the tip (mm) 0.0063
Tip Horiz disp (mm) 0.0063
Tip Vert disp (mm) 0.0000



Load Qh = 3.497 Kg  = 34.31N

Distance  between Lever Motor and center of Mass:  D = 49 + 39 = 88 mm

Cantilever Torque at Lever motor: 0.088m X 34.31  =  3.02 Nm

Max Off Center Load: Q < 900/2 / (1 + 88/30) = 114 N  34N < 114N

Tip deflection angle K (urad) = 3.5 X 3.02 = 10.57 urad = 0.0006 deg 

Tip Resulting displacement = L tan k = 125 tan .0006 = 0.0013 mm

11

7) Static Load Analysis on Lever Motor RVS80CC

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

Lens Holder Newport LPV-1 0.17
Microswitch Honeywell 8SL125 0.476
Lever Arm Caltech XXX 2.786

Lever Arm Assy 3.497
Total Mass 3.497 34.31

D (mm) 88
Cz (N) 900

a (mm) 30
Max Off center load (N) 114

K(urad/Nm) 3.5
Torque (Nm) 3.02

Deflection (urad) (rad) 10.57 1.05661E-05
Proj Dist (mm) 125

Twisting of the tip (mm) 0.0013
Tip Horiz disp (mm) 0.0013
Tip Vert disp (mm) 0.0000



CONCLUSION

-Newport Stage RVS80CC  is more adapted to the imposed Cantilever load.

-The angular deflection, function of the Arm weight and Cantilever Distance, can be reduced 2 ways:
-Using a smaller Collimator Lens holder (suppression of DoF adjustments,…)
-Using smaller periscope mirrors (Elongated light beam,…)
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Collimator Lens

Periscope Pirror
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