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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.

Mass Properties

Tlp Tllt [ Print... ][ Copy ][ Close ][ Options... ” Recalculate
PI 5_3 34 Output coordinate systern: | — default - w

65 grams % in dia
Collimator Lens

Probe Assy O5M 2 downstream Stages al =-5
Selected items:

Include hidden bodiesfcomponents
Show output coordinate system in carner of window

I:‘ Assigned mass properties

Mass properties of Probe Assy OSM 2 downstream Stages al = -5 small lens { Assembly Con
Qutput coordinate System: -- default --

Mass = 1625.43 grams

‘Wolume = 51713124 cubic milimeters

Surface area = 122078, 70 milimeters~2

Center of mass: { milimeters )

x=-0.21
¥=41.33
Z=-0.00

Principal axes of inertia and principal moments of inertia: { grams * square millimeters )
Taken at the center of mass.

Ix = (1,00, 0.01, -0.00)  Px = 144986805

Iy = (-0.01, 1.00,0.003 Py = 7973721.55

Iz = (0,00, -0.00, 1.00) Pz = B576461.11

Moments of inertia: { grams * square millmeters )
Taken at the center of mass and aligned with the output coordinate syskem.

Lyox = 1450764, 32 Liey = 7646113 Lz =-177.42
Lyx = 7646113 Lyy = 797282541 Lyz =274.82
Lzx = -177.42 Lzy = 274,82 Lzz = E576460,07

Moments of inertia: { grams * square millmeters )
Taken at the output coordinate system.

Micro-Switch CG Location poc = dzz7zn i brogs .
Honeywe” 8SL125 Izx =-175.96 Izy =-13.09 Izz = 11353597.19
476 grams

(5%
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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.

Lever Arm Assembly
1,625 grams

3| Mass Properties

[ Print... H Copy ][ Close ][ Cptions... ” Recalculate

Qutput coordinate system;  Coordinate Systeml -

05M 2 Assembly downstream stages a= -5 smal

Selected items:

CG Location

Includs hidden bodies/components
Show output coordinate system in corner of window

[ Assigned mass properties

Mass properties of ©5M 2 Assembly downstream skages a= -5 small lens { Assembly Config
Output coordinate System: Coordinate System1
Mass = 5919.76 grams
Yolumne = 137349262 cubic milimeters
Surface area = 383163.05 milimeters~2
Center of mass: { milimeters )
A=1.05
=374
Z=58.13

Principal axes of inertia and principal moments of inertia: { grams * square millimeters )
Taken at the center of mass,

- Lever Motor
N ewport URS75CC i; - E.”U',ggg,'_”g',”g‘z‘,'%'?gsg) P 120105s8.88 Py = 3545120551

I2=(0.03, 1,00, 0.03) Pz=39044147.48

1' 804 gra ms Moments of inertia: { grams * square milimeters )
Taken at the center of mass and aligned with the output coordinate system.
Lxx = 15000615.50 Lxy = -1040639.41 Lxz = -7756292.26
Lyx = -1040639,41 Ly = 396964590, 64 Lyz = 469621.40
Lzx = -7736E92.26 Lzy = 469521.40 Lzz = 3250920542
Leve r Ada ptOf Moments of inertia: { grams * square milimeters )
Taken at the output coordinate system,
668 grams Ixx = 3508813335 Ixy = -1017472.24 Ixz = 739781059
Iyx = -1017472.24 Iyy = 59907378, 10 Iyz = 1755281 .19
Izx = -7397310,59 Izy = 175528119 Izz = 32598327.03
< |

Periscope Assy
77 grams

Counterweight
1,097 grams

Crank Adaptor
590 grams 3



2)Newport Stage Specifications

Newport URS Series Precision Rotation Stages Design Details
Dimensions Base Material | Hardened steel with alurinurm body
Dimensions in inches imillimeters) Bearings
MODEL URS 1008 Drrive Ground warm gear with selfcompensating preload. Additional 1:2.75 drive helt with
Mechanism URS-CC versions {no belt on URS-PP versions)
4HOLES 031 (0 7.8)° Wo_rm Gear 1:00
C'BORED o.45 (@ 11.5) ON S0R P Ratio
I - G Worm mounted rotary encoder, 8,000 ctsirey, index pulse.
SUB-D15 MALE . Feedbhack PP Mone
CONNECTOR \ . -
N | "‘ [14.5) Limit Switches | Two independently adjustable aptical limit switches
Al \ |- Origin CQptical, fixed at position 0°. Typical 0.0005° repeatability for URS-CC and 0.04° repeatability
X g for LIRS-PP
Manual Yia allenwrench atthe end ofthe worm screw. Allenwrench is included
oo 238 Adjustment i i
154 Matar CCUE34CC DS servo motor
| PP, UE34PF Two phase stepper motor, 1 full step=0.02°
3 Cahle
| T
i
G I
} Specifications
' - ; PP [cc
4 HOLES M4 THD ON L, USABLE DEPTH: & 4 HOLES 0 HTHD ' Typical __ |Guaranteed [Typical  [Guaranteed
NOTE: ON URS1S08 VERSIONS, THE POSITION ON SORJ, Travel Range ( i ()
OF THESE 4 HOLES 15 TURNED OF 45°. USABLE DEPTH: K MODEL SHOWN: URS1008PP - g- O 360 continuous
DIMENSIONS IN INCHES Resolution (7 0.0002® 0.0005
r A "1 {AND MILLIMETERS) Mirirnurn Incremental Motion () 0.0002 0.002
i - T _ — g I Uni-directional Repeatability (") 0.001 0.002 0.001 0.002
) | (@ F li Reversal Value (Hysteresis) (% 0.006 0.01 0.002 0.004
I‘.zgﬁ' 3 o =r=.] ; HEEEEE {-g}%f Absolute Accuracy (%) 0.016 0.030 0.012 0.023
Tk g O tila I ”-;2,, 1 ) Maxirurn Speed {"fs) 40 20
[ ! 3)
G BT I {] e ! S 1 B | Wwiobble (urad) 20 [ 50 20 [50
A A Eccentricity (urm) [3 [3
r* E il | MTEF 20,000 h at 25% load and with a 30% duty cyele
BOTTOM VIEW OF THE URS100BCC
11with dizabled limit switches
¥ SUB-D15 MALE 21 Equal to 1100 of & full step
URSTSIE D) F CONNECTOR See the Motion Control Metrology Primer section (see otion Cortrol Metrolocy Primer) for more information on typical and guars
A 4
FHOLES M5 THD AT 120* ON oby, __||' k [1.06
USABLE DEPTH: .74 (10) @™ e 53 Load Characteristics
—— { | hasl
oM
i w2
" ¥
URSTSE & URS100B .
A% 4 HOLES M3 THD ON SOR N, I
3 USABLE DEPTH: .24 (8] 4
i
- B =
= n T 1 X
I’;T T g':., : o £ |\*.1 2‘; URSTS URs100 URE150
URS758 ) (208] (5 an Mo 24 (75.6) Cz, Mormal centered load capacity (N) 200 [ 300
URSIONE i B N TOF e O 24 SORTE8 128 113 LY a, Construction parameter {mm) 25 5 45
;?i" :“fﬂ ;1:5' '12?; ;53; ""1' 'S;'i‘;e" :5?1 '5;; ”'-1'“:'-:'5_ kir, Transversal compliance (pradiNmy 30 0 5
2, ; ; 3 4 33 and 6" -
URSISOR 135 [agm (es) oo M G5 e w129 (05 e (1s0and 1524)° Mz, MNorninal Torque (Nm) *-05 -1 2
Notas: &, Of-center load Q= Cri(l+ D
¥ The drive box of the URS7SBCC exceeds .20 in. (5 mm) from the body. D, Cantilewver distance in mm
# LIRS 1508: 4 slots countavbored, Wieight [Ib (kg 3700 | 4(2) | 7.8 (3.4)




STATIC LOAD ON CRANK MOTOR



3) Static Load Analysis on Crank Motor URS75

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

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

Load Characteristics

T J

URESTS URS100 URS1450
Cz, Marmal centered load capacity (M) 200 300 300
a, Construction parameter {imm) 25 38 i)
ka, Transversal compliance {pradiMm 30 10 ]
Mz, Marminal Torgue (M) +-0.5 +- 1 +- 2
@, Off-center load A= Cziil+Dia)
D, Cantilever distance in mm
VWeight [Ib (ko)) [27¢D [14en [7834




4) Static Load Analysis on Crank Motor URS150

4.1) Load (Qh): Qh =5.920Kg = 59.2N Component Manufacturer P/N Weight (Kg) Mass (N)
TT Mirror Pl S-334 0.065
4.2) Cantilever Torque: Lens Holder Newport LPV-1 0.001
Distance between Crank Motor and center of Mass: D = 58mm Microswitch Honeywell 85L125 0.476
Lever Arm Caltech XXX 1.083
Cantilever Torque at Crank motor: 0.058m X 59.2 = 3.4 Nm Lever Arm Assy 1.625
Rotation Stage Newport URS75CC 1.804
Max Off Center Load: 300 /2/ (1 +58/55) =73 N Lever Adaptor Caltech XXX 0.668
Periscope Assy Caltech XXX 0.136
Crank Adaptor Caltech XXX 0.59
59N < 73N = FS = 1.2 Counterweight Caltech XXX 1.097
Total Mass 5.92 58.08
D 58
Cz 300
a 55
Max Off center load 73
Load Characteristics K(urad/Nm) 5
f u' 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
URSTS URS100 URS150
Cz, Marmal centered load capacity (M) 200 300 300
a, Construction parameter {imm) 25 38 i)
ka, Transversal compliance {pradiMm 30 10 ]
Mz, Marminal Torgue (M) +-0.5 +- 1 +- 2
@, Off-center load A= Cziil+Dia)
D, Cantilever distance in mm
VWeight [Ib (ko)) [27¢D [14en [7834




5) Static Load Analysis on Crank Motor RVS80CC

5.1) Load Qv = 5.920Kg =59.2N Component Manufacturer P/N Weight (Kg) Mass (N)
TT Mirror Pl S-334 0.065
Distance between Crank Motor and center of Mass: D =58 + 32 =90 mm Lens Holder Newport LPV-1 0.001
Cantilever Torque at Crank motor: 0.090m X 59N = 5.3 Nm Microswitch Honeywell 851125 0.476
Lever Arm Caltech XXX 1.083
Max Off Center Load: 900/2 /(1 +90/30) =112 N Lever Arm Assy 1.625
Rotation Stage Newport URS75CC 1.804
SON < 112N > FS = 1.9 Lever Adaptor Caltech XXX 0.668
< = 1. .
Periscope Assy Caltech XXX 0.136
Crank Adaptor Caltech XXX 0.59
Load Characteristics Counterweight Caltech XXX 1.097
RVSs0 RV120 RV160 RV240 RV350
Tz normal centered load capaciy () 500 500 700 000 5500 Total Mass 5.92 58.08
a, construction parameter (mm) 30 40 50 70 100 D 90
b*, (mm) except HAT & HAHLT 39 53 57 50 13
b*, (mm) for HAT & HAHLT n 75 17 a CZ 900
k, radial compliance (wrad/Nm) 35 15 06 03 01 a 30
Qy, Off-center load, vertical rotation axis Qy Cz/ (1+D/a)
Qy. Ott-center load, horizontal rotation axis QyCz/27(1+Dfa) Max Off center |Oad 225
* Construction parameter = Distance between the top surface of the RV stage and the bearing center. K( u rad/N m) 3.5
Torque (Nm) 5.2
Example: Deflection (urad) (rad) 18.29 1.82937E-05
Qy at a distance of 80 mm from the top surface for a RVI60HAT rotation stage, Proj Distance (mm) 130
D =80 mm + 75 mm = 155 mm: Deflection at tip (mm) 0.0024
Qy=2T00N/2/ (1 + 155 mm /50 mm) =329 N Tip Horiz disp (mm) 0.0024
Load Rotation Axes Tip Vert disp (mm) 0.0000

Vertlcal Axis Horizontal Axis T 8



STATIC LOAD ON LEVER MOTOR



6) Static Load Analysis on Lever Motor URS75

6.1) Load (Qh): Component Manufacturer P/N Weight (Kg) Mass (N)
TT Mirror Pl S-334 0.065
Qh =1.625Kg =15.9N Lens Holder Newport LPV-1 0.001
6.2) Cantilever Torque: Microswitch Honeywell 8SL125 0.476
Lever Arm Caltech XXX 1.083
Distance between Lever Motor and center of Mass: D =41mm Lever Arm Assy 1.625
Total Mass 1.625 15.94
Cantilever Torque at Lever motor: 0.041m X 15.9 = 0.65 Nm
D (mm) 41
Off Center Load Requirement: Q < 200 / 2/(1 + 41/25) =38 N = 16N < 38N Cz(N) 200
a(mm) 25
16N <38N > FS=2.4 Max Off center load (N) 76
K(urad/Nm) 30
Tip deflection angle K (urad) = 30 X 0.65 = 19.6 urad: 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

Load Characteristics Tip Vert disp (mm) 0.0000

URS7S URS100 URS150
Gz, Mormal centered load capacity (M) 200 300 300
a, Construction parameter {mrm) 25 35 jala]
ki, Transversal campliance (praditlm) 3n 10 a
Mz, Morminal Tarque (Mrmj +-0.5 +- 1 +- 32
@, Off-center load Q=Cz/{ +Dia)
D, Cantilever distance in mm
Wigight [l (ka)] [37 01D [442 [7aa8




CONCLUSION ON THE STAGES CHOICES

-Newport Stage RVS80CC is more adapted to the imposed Cantilever load on the crank.
-Newport Stage URS75 s suitable as Lever motor.

11



NGAO VIEW




a=b=120mm & c=d=240mm

e
=

cl =96.41

11in dia Lens

OPTICAL PATH

c2=41.80

13



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.

5 mm linear motion

14
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