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1) Cold Head Installation
2) Replacing Newport with Pl stages



1) COLD HEAD INSTALLATION

Main Dewar

External Dewar

Force Regulator Bellow

Enclosure
Bulkhead

CCR Assy
CRYOMECH AL63
Single Stage




CROSS SECTION:
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SEQUENCE:

1) Remove the Top External Dewar
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2) Disconnect and slide
the Removable Shield
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3) Disconnect the Cold
Head



2) Replacing Newport stages with Pl stages

Newport Stages are rated +10°C / +35°C Vs Pl Stages rated -20°C / +65°C

Field Resolution: PI Newport

Lever Stage M-037.DG: 250mm X tan 0.000034° = 0.00015mm URS75CC: 250mm X tan 0.0005 = 0.0022mm

Crank Stage M-038.DG1: 290mm X tan 0.000035° = 0.00018mm RVS80PP: 290mm X tan 0.0001 = 0.0005mm

Total =0.00033mm Total =0.0027mm
Specifications Crank RVS80PP Lever URS75BCC Lever M-037.DG Crank M-038.DG1
Typ. Guaranteed Typ. Guaranteed

Motor Type DC DCservo DCservo DCservo
Feedback Integral Optical encoder Worm mounted encoder Shaft mounted encoder Shaft mounted encoder
Worm Gear Ratio 1:180 1:90 180:1 176:1
Sensor Resolution (cts/rev) None 8000 2000 2000
Resolution (°) 0.0001 0.0005 0.00003 .000003
Minimum Incremental Motion (°) 0.0002 0.002 .0002 .0002
Uni-directional Repeatability (°) 0.002 0.001 0.002 .0017 .0011
Reversal Value (Hysteresis) (°) 0.005 0.002 0.004 .01 .01
Absolute Accuracy (°) 0.002 0.012 0.023 TBD TBD
Maximum Speed (°/s) 20 80 6 6
Wobble (prad) 40 20 50 <150 <75
Eccentricity (um) 1.4 4 3 TBD TBD
Max Axial Load (N) 900 200 300 400
Max CW Torque (CCW) 2(2) 0.5(0.5) 1(0.5) 2(0.8)
Max Cantilever Torque (Nm) 5 5 6 6
Mass (N) 18 17 6.5 125
MTBF at 25% load and
with a 30% duty cycle 20,000 h 20,000 h TBD TBD
Integrated limit switch Adjustable Adjustable No No
Price $3983 $3436 $4178 $4724




1) Mass and CG of the Lever Arm Assembly

Total Mass: 1,570 grams (15.4N )

CG located at the Axis of rotation, 36 mm above the Lever motor Interface.

Torque at the Lever Rotation Stage Interface: 0.036 X 15.4 = 0.55 Nm

Micro-Switch
Honeywell 85L125
476 grams

Tip Tilt
PIS-334
65 grams

CG Location

% in dia
Collimator Lens
1gram

Lever Arm
926 grams
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Output coordinate system:  Coordinate Syskeml

Probe Assy 0SM 3 downstream Stages al = 10

Selected items:

Include hidden bodies/companents
Show output coordinate system in carner of window

D Assigned mass properties

Mass properties of Probe Assy O5M 3 downskream Stages al = 10 fixed lens { Assembly Co
Cutput coordinate System: Coordinate Systemi

Mass = 1568.1 grams

“Walume = 471824, 2 cubic millimerers

Surfare ares = 113963.3 millimeters2

Zenker of mass: { millimeters )

=-36,
Z=-0.0
Principal axes of inertia and principal moments of inertia: { grams * square millimekers )
Taken at the center of mass,
Ie=(1.0, -0.1, -0,0} Px = 1125800.0
Iy =(0.1, 1.0, 0.0} Py = B092158.7
Iz =(-0.0, 0.0, 1.0) Pz = 84172533

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

Lxx = 1143500.9 Ly = -350709.6 Lxz = -146.0
Lyx = -350709.6 Lyy = 8074455.0 Lyz = 198.6
Lex = -146.0 Lzy = 195.6 Lzz = 8417253.2

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

Ixx = 3236047.0 Ixy = -354150.8 Ia=-146.3
Iyx = -354150.8 Iyy = B074463.6 Iyz=416.5
Izx =-146.3 Izy =416.5 Izz = 10509805.0
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STATIC LOAD ON LEVER MOTOR

PI M-037.DG Rotation stage

M-037 rotation stages are equipped with ultra-precise
worm gear drives allowing unlimited rotation in either

direction.

An integrated spring preload eliminates backlash.

Double-row ball bearings allow zero backlash, high

load capacity and extremely low wobble.

Model M-037.DG is closed-loop DC motors with shaft-
mounted position encoders and precision gearheads
providing 3.5 prad at a design resolution of 0.6 prad.

Torque FS=3/0.55=5.5
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Technical Data

Model

Active axes

Motlen and positioning
Rotation range

Integrated sensor

Sensor resolution

Design resolution

Min, incremental mation
Backlash

Unidirectional repeatability
Wobble

Max, velocity

Mechanical properties
Worm gear ratio

Gear ratio

Motor resolution

Load cagacity/axial force,
self-locking

Mk, orque (8, )

Max. torque clockwisa ()
Max. torque counter clockwise (ig)
Driva properties

Motor type

Operating vollage
Electrical power

Reference switch
Miscollanious

Operating temperature range
Material

Mass

Recommeandad controliar/driver

M-037.00
Rotation

=360

-20 10 +65
Aluminum
0.3

incl. motor cable, 3 m, sub-D connactor 16-pin
#2-phase stepper modor, 24 ¥ choppar voltage, max. L8 A/phase, 400 full stepa/rev, motar resobution with C-863 stepper motor controller

M-037.0G
Rotation

=360

Rotary encoder
2000

0.58 (34 x 104
35

200

30

<150

6

18
2812} = 20.6:1

+200
3

1

0.5

DC motor, gearhaead
Oto=12

3

Hall-affect

-20 10 +65
Aluminum

0.85

C-863 (singha-anis)
C-843 PCI-Karte
{for up to 4 axes)

PuctiveDrive™ DC Motor
B4 (PW

]

Hall-effect

2010 <65
fuliirmibniiim
P62

M-037.25
Rotation

=360

5.45% (0.00031)
21

200

0

<150

10

0.5

2-phase stepper motor®
24

Hall-affect
-20 10 +65

Aluminum
0.64

[-B63 isingle-axis, p. 4-114) C-663 (single-auis,

L-843 PCl-Karte (p. 4-120)

for up 1o 4 axes)

p. 4-1121

M-037.DG rotation stage with DC Motor and gearhead
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2) Mass and CG of the OSM #1 Assembly

Total Mass: 3,874 grams (38N)

CG located at the Crank Axis of rotation, 60 mm above the Lever motor Interface.

Torque at the Crank Rotation Stage Interface: 0.060 X 38 = 2.3 Nm

\ Lever Arm Assembly
0 grams

’

Lever Motor

PI M-037.DG
650 grams

Lever Adaptor
455 grams

Crank Adaptor
435 grams

Periscope Assy
60 grams

Counterweight
800 grams

§7 Mass Properties

Print... ][ Copy ][ Close ][ Options... ][ Recalculate ]

Output coordinate system: | Coordinate Systeml £

OSM 3 Assembly downstream stages a= 10 sma.

Selected ikems:

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

D Assigned mass properkies

Mass properties of ©5M 3 Assembly downstream stages a= 10 small lens { Assembly Confige
Output coordinate System: Coordinate System?

Mass = 3874, 12 grams

olume = 1130925.28 cubic milimeters

Surfare area = 33686806 millimeters”~2

Center of mass: { milimeters )
K=1.94
¥=1.94
Z =159.66

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

Ix = (0,93, 0,02, -0.36)  Px = 7535628.32

Ty = (-0.36, -0.02, -0.93) Py = 23416212, 44

Iz = (-0,03, 1.00, -0.01) Pz = 2762767254

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

Lxx = 957909586 Ly = 433374.90 Lxz = -5306073.84
Lyx = 43337490 Lyy = 27616330.60 Lyz = -62991.23
Lzx = -5306073.64 Lzy = -62991.23 Lzz = 21334036.54

Moments of inertia: { grams * square milimeters )
Taken at the autput coordinate system.

Inx = 23385134.34 Lty = 448002,13 Ixz = -4356666,54
Iyx = 443002.13 Iyy = 41422453 .36 Iyz = 385333.75
I2x = -4856666,54 Izy = 385889.75 Izz = 21413291.32
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STATIC LOAD ON CRANK MOTOR

PI M-038.DG Rotation stage Tachnical Data
Maodel M-03E 001 M-038. DG M-038.PD1 M-038 251 Units
Active axes Rotation Rotation Rotation Rotation
Model M-038.DG1 is equipped with a closed-loop DC  wotion and pesitioning
motor with shaft-mounted position encoder and ok e ol S <o
. . . e . . . Imtegrated sensor - Rotary ancodar Rotary ancoder -
precision gearhead providing minimum incremental  senser rssolution - 2000 4000 - stopsirav
motion of 3.5 prad at a design resolution of 0.6 prad. 2= oo = ARG LA - SR AN e R
Min. incremental motion - as F1) 21 wrad
Backiash - 200 200 200 urad
— — Unidirectional repeatability = 20 0 20 wrad
Torque FS=6/23=26 Wobbla <T5 <T5 <T5 <78 prad
Max. velocity - B 50 [} “Is
Machanical properties
Waorm gaar ratio 176:1 176:1 176:1 1761
Gear ratio - 240181 = 29.6:1 - -
Motor resolution - - - Ba0g™ stepaTey.
Max. load/axial force =400 =400 =400 =00 N
Maximum torgue (b, 8] = =65 16 =6
Maximum torgue Cil=* 2 2 2 2 Nm
Maximum torguee COW=*" o8 oA 08 08 Nm
Drive properties
105 0 Muaotor type - DE Motor, ActiveDrive™ 2-phass
30,3 -02 gearhead DC Motor stepper motor®
& |7 M3T5 mavs 19 2 16 Electrical power - 3 . w
o Rafarence swilch - Hall-gfact Hall-affect Hall-affact
! nn o . [ L] Miscellansous
= J"” | Oparating voltags - 12 differential 24 (PWM) 24 v
Oparating temperatura ranga -0 to +65 <20 to <65 <20 to +65 -20 to +65 *©<
R Material Aluminum Aluminum Aluminum Aluminum
S (69 S il Mass 08 125 135 128 "
g2 3 : Recommended controllerdriver C-863 (single-axis) C-863 (single-axis, p. 4-114)  C-863 (single-axis,
25,2 10,5 C-843 PCI board C-843 PCI board (p. 41200 p. 4112
- 8 (DG1) tfor up to & axes) (T up to 4 axes)
7__ o 8,5 (.PD1) *2-phase stepper motor, 24 \"thunpﬂ_\-nkwr. max. 08 Afphase, 400 full stepsrev., motor resolufion with C-8&3 stepper maotor contraller
I —— -1_ 9 (281 P - PO clockwase; COW: counter-clockwass
I
AtEE N
8,27 10 D6V 3 i j
I !

(1sz)o'is
(Lad’)g06
(Lo0’) 8'c6

36,3 (.DG1)
40,0 (PD1) > Cbo) ) |
33,0 (.281) 19,5 :
ig };g;')) M-038 PD1 Rotation Stage Custom M-038 with folded drive 9
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