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1) COLD HEAD INSTALLATION



3

Enclosure 
Bulkhead

Main 
Dewar

Force Regulator Bellow

CCR Assy
CRYOMECH AL63 
Single Stage

Dampener 
Spring and 
Bellow

Dewar Cold 
Shield Cold Head

External Dewar
(Top Half)

External Dewar
(Bottom Half)

Insulation Ring 
(G10) Removable 

Shield

Cold Head 
Shield

CROSS SECTION:
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SEQUENCE:



Specifications Crank RVS80PP Lever URS75BCC Lever M-037.DG Crank M-038.DG1
Typ. Guaranteed Typ. Guaranteed 

Motor Type DC DC servo DC servo DC servo

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 (µrad) 40 20 50 <150 <75

Eccentricity (µm) 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 12.5

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
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Newport Stages are rated +10°C / +35°C  Vs PI 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

2) Replacing Newport stages with PI stages



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
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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
926 grams



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 μrad at a design resolution of 0.6 μrad.

Torque FS = 3/0.55 = 5.5
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STATIC LOAD ON LEVER MOTOR



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
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1,570 grams

Lever Adaptor
455 grams
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800 grams
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60 grams



PI M-038.DG Rotation stage

STATIC LOAD ON CRANK MOTOR

Model M-038.DG1 is equipped with a closed-loop DC 
motor with shaft-mounted position encoder and 
precision gearhead providing minimum incremental 
motion of 3.5 μrad at a design resolution of 0.6 μrad. 

Torque FS = 6/2.3 = 2.6
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