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[bookmark: _Toc364408546]Overview

The purpose of KAONXXX is to describe in detail the steps required to completely assemble the main dewar assembly of the Near-Infrared Tip-Tilt Sensor System (NIRTTS).  Pictures and illustrations will be used to denote items of interest at any particular step of the procedure.  

[bookmark: _Toc364408547]Overall Components
The overall components consist of the Electronics Assembly, Main Dewar Assembly, and the Focus Stage/Assembly.  

[image: Screen Clipping]

Electronics Assembly








Main Dewar Assembly







Focus Stage Assembly





[bookmark: _Toc364408818][bookmark: _Toc364409493]Figure 1: Main Components of NIRTTS


  
[bookmark: _Toc364408548]Procedure: 
[bookmark: _Toc364408549]The procedure will demonstrate what is necessary to assemble NIRTTS.  Below are some of the main components located in the Main Dewar Assembly.


[image: Screen Clipping]Filter Wheel Assembly
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Optical Plate
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[bookmark: _Toc364408819][bookmark: _Toc364409494]Figure 2: Section View of the Main Dewar Assembly


· [bookmark: _Toc364408550]Assemble Inner Structure – The inner structure are the bones of the main dewar assembly.  It is made up of 2 G-10 sheets inserted into 2 aluminum rings and held in place with A-12 epoxy.

· The inner structure consists of two concentric fiberglass cylinders held together with aluminum rings. With the top and bottom covers removed from the dewar, the inner structure is fastened to the inside of the dewar with (16) 8-32 x 5/8” socket head cap screw and #8 disc belleville washers.
· Fasten the radiation shield to the centering ring mount on the inner structure with (7) 4-40 x ½” socket head captive screws and #4 disc belleville washers.

[bookmark: _Toc364408551]Assemble Optical Bench:
· Install the filter wheel bearing to the painted side of the optical bench.  The bearing sits in an unpainted pocket and is fastened with (12) 2-56 x 3/8” socket head cap screws and #2 disc belleville washers.
· Install the index pin assembly to the polished side of the optical bench.  The index pin assembly is fastened with (6) 6-32 x ½” socket head cap screws and #6 split lock washers.
· Install heater assembly and thermal fuse to the polished side of the bench. Fasten the heater assembly and thermal fuse assembly with 4-40 socket head cap screws and #4 spit lock washers. 
· Mount filter wheel coupler #1 to the filter wheel bearing shaft.  Use (2) back to back 6-32 x 5/16 dog point set screws to pin the coupler to the shaft.  Clamp coupler #1 to the shaft using the 4mm socket head cap screw.
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[bookmark: _Toc364408820][bookmark: _Toc364409495]Figure 3: On the top of the optical bench; the heater resistors, thermal fuse, and the filter wheel index pin.
· Mount Cryo Cooler Clamp.  Place (3) springs on the optical plate.
· Place the cryo cooler clamp over the (3) springs.  Fasten (3) ¼-20 socket head shoulder bolts and springs to the optical bench.  There is a total of six springs.
[image: ]Cryo-Cooler Clamp




Compression Springs


[bookmark: _Toc364408821][bookmark: _Toc364409496]Figure 4: Cryo-Cooler Assembly

· Mount Thermal Links #1 and #2.  Secure (2) thermal links to the optical bench and cryo cooler clamp.  Cut out indium pads for each footing on the links.  Fasten thermal links with (2) 8-32 x 1 ¼” and (2) 8-32 x ¾” socket head cap screws and #8 split washers per link.
· Hand tighten the screw for the clamping linkage until the self-aligning spherical washer begins to move.






8-32 x 1 ¼”
8-32 x ¾”
¼-20 shoulder bolts and springs
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[bookmark: _Toc364408822][bookmark: _Toc364409497]Figure 5: Cryo-Cooler Clamp Assembly and Thermal Links


· Install temperature sensors K02, K04, K05, K10, and K12 to the optical plate assembly.
· Route and strain relief the sensor wires to the optical plate with Kapton tape.
K02
K10
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[bookmark: _Toc364408823][bookmark: _Toc364409378][bookmark: _Toc364409498]Figure 6: Temperature sensor locations on the optical bench.




[bookmark: _Toc364408552]Assemble Filter Wheel
· Fasten the H band and Ks band filters to the filter wheel with (3) 2-56 x ¼” socket head cap screws and #2 disc belleville washers each and (3) retainers.  Blow off dust with air bulb.
· Fasten the filter wheel to the bearing with (8) 4-40 x 3/8” socket head cap screws.  No lock washers are used due to interference with filter cover.
· Rotate and align the filter wheel index pocket to the index pin.  Insert pin into the index pocket.  
H Band Filter[image: ]Filter



[image: ][bookmark: _Toc364408824][bookmark: _Toc364409379][bookmark: _Toc364409499]Figure 7: Filter Wheel Assembly

Blocking
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· Use the (2) alignment pins on the filter wheel cover to mount it to the optical plate (painted side) and fasten with (8) 4-40 x 3/8” socket head captive screws and #4 spilt washers.
· Mount camera #1 to the filter wheel housing.  Fasten with (6) 4-40 flat head socket screws.
· Blow off any debris from camera #1 with an air blub.



Camera #1

[image: ][bookmark: _Toc364408825][bookmark: _Toc364409380][bookmark: _Toc364409500]Figure 8: Filter wheel cover and camera #1.




Filter Wheel Cover






[bookmark: _Toc364408553]G-10 Tube Assembly:
· Mount the G-10 tube assembly to coupler #1.  Use (2) #6 x ¼” dog point set screws to secure the coupler to the shaft.  Fasten set screws piggy back to each other.  Torque the 4mm socket head cap screw and split washer to clamp the coupler to the bearing shaft.

[image: ]Coupler #1

[bookmark: _Toc364408826][bookmark: _Toc364409501]Figure 9: G-10 Tube Assembly


[bookmark: _Toc364408554]Install Optic Bench & Filter Wheel Assembly

· Install the optical bench assembly to the inner structure.  Align the assembly with the pin located on the inner structure.  Tighten (16) 4-40 x ½” socket head cap screws and #4 split washers to the inner structure.
· Install the front radiation shield to the dewar radiation shield, and fasten with (16) 4-40 x ¼” socket head captive screws and #4 disc belleville washers.

[image: ]Front Radiation Shield

[bookmark: _Toc364408827][bookmark: _Toc364409502]Figure 10: Front Dewar View


[bookmark: _Toc364408555]Front Dewar Assembly:

· Clean O-ring groove on the dewar shell and O-ring surface on the cover.  Install O-ring.  
· Align the alignment pin on the cover to the shell.  Note: The window on the cover should align with camera #1.
· Fasten the cover to the shell with (12) ¼-20 x 5/8 socket head cap screws.
· Mount and fasten the window dewar assembly to the cover with (12) 4/40 socket head cap screws.

[image: ]1” Standoffs
Window Mount

[bookmark: _Toc364408828][bookmark: _Toc364409503]Figure 11: Front Dewar Cover with Window Mount

· Mount (4) ¼-20 x 1” stand-off posts onto the cover.  Rotate dewar over on stand-offs to continue.
· Verify that there are no pinched wires between the inner structure and filter wheel assembly.
[bookmark: _Toc364408556]Dewar and Rear Dewar Cover Assembly

· Install and fasten the rear radiation shield to the inner structure with the low profile captive panel screws.
· Route the temperature sensor constantan wires through the slot on the radiation shield.  Strain relief the wires as needed.
· Install sensor K07 to the rear radiation shield. 

[image: ]Rear Radiation Shield
Route constantan wires through here.

[bookmark: _Toc364408829][bookmark: _Toc364409504]Figure 12: Rear Radiation Shield
· Remove ½-13 self-sealing SST cap screw from dewar shell.
· Mount coupler #2 flush to the G-10 shaft.  Rotate coupler #2 until the top screw on the coupler aligns with the port hole.  Clamp the bottom screw on the coupler only.
· Insert the 3mm extended handle allen wrench through the coupler #2 access port and into the top socket head cap screw on coupler #2.
· Install the ferrofluidic feed through to the cover.  The feed through fits in a pocket and uses a Viton O-ring.  Hand-tighten nut assembly to the feed through.  Lower the rear cover just over the dewar shell.
· While holding the hermetic connector and O-ring, carefully lower the cover.  Feed the connector through the designated port and secure with the connector nut.  Align pin on cover to the dewar shell and align coupler #2 to the ferrofluidic  feed through shaft.  Lower cover flush to dewar shell.  CAUTION:  Constantan wires are easy to break.
· Install (12) ¼-20 x 1” socket head cap screws, but do not torque down yet.

[image: ]
[bookmark: _Toc364408830][bookmark: _Toc364409505]Figure 13: Access port to coupler #2	
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[bookmark: _Toc364408831][bookmark: _Toc364409506]Figure 14: Rear Dewar Cover

· There are (2) pairs of wires that have quick disconnect connectors; one for the cold head assembly and the other for the corset on the lens tube.  Temporarily connect k14 and K09 respectively.
· Measure across the diode on the following pins or by connecting the Lakeshore 340 to the hermetic connector.

	Lakeshore
	Sensor
	Location
	Anode
	Cathode

	C1
	K05
	Optical Bench	
	D
	E

	C2
	K14
	Cold Head
	J
	K

	C3
	K02
	Thermal Link #1; cold head side
	L
	N

	C4
	K10
	Thermal Link #1; optical bench side
	C
	P

	D1
	K04
	Cryo Cooler Interface Assembly
	R
	S

	D2
	K09
	Lens Tube/Corset
	T
	U

	D3
	K07
	Rear Radiation Shield
	A
	B

	D4
	K12
	Thermal Link #2; optical bench side
	F
	G


Table 1: Lakeshore 340 Temperature Sensor Map


[image: ]
[bookmark: _Toc364408832][bookmark: _Toc364409507]Figure 15: Temperature Sensor Thermal WiringDetail B
Detail A



Cold Head Sensor
Lens Tube/Corset Sensor
Detail A
Detail B

[bookmark: _Toc364408833][bookmark: _Toc364409508]Figure 16: Temperature Sensor Quick Disconnects
· Rotate the nut on the ferrofluidic feed through to allow room for the cold head to get installed.
· Clamp down coupler #2 to the ferrofluidic feed through shaft.
· Insert and tighten the ½-13 self-sealing SST cap screw at the coupler access port.

[image: ]Ferrofluidic nut needs to be rotated to this position when
Installing when installing and removing the cold head from 
the rear dewar cover.

[bookmark: _Toc364408834][bookmark: _Toc364409509]Figure 17:  Ferrofluidic Feed Through

· Mount sensor K14 onto the cold head tip and fasten with a 4-40 x ¾” socket head cap screw and #4 disc belleville washer.
· Connect the cold head P1 to P3 quick disconnect and carefully lower the cold head down to the cryo cooler assembly until it bottoms out on the rear dewar cover.
· Tighten (12) 6-32 x ½” socket head cap screws on the cold head flange in a star pattern.
· Tighten nut after installing the cold head.
Cold Head Tip/Charcoal Getter

[image: ]K14
Indium Seal

[bookmark: _Toc364408835][bookmark: _Toc364409510]Figure 18: K14 temperature sensor mounted on cold head.
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[bookmark: _Toc364408836][bookmark: _Toc364409511]Figure 19: K14 temperature sensor quick disconnect.

[image: ]Access to cold head clamp fastener
Access to filter wheel index pin

[bookmark: _Toc364408837][bookmark: _Toc364409512]Figure 20: Access to filter wheel index pin and cold head clamp fastener.

· Clamp the cold head tip.  Tighten the 8-32 x 1 ¼” socket head cap screw on the clamping linkage 4 ½ turns.  Use a 9/64” extended T-handle allen wrench.
· Tighten down the (12) ¼-20 x 1” socket head cap screws on the rear dewar cover in a star pattern.
· Cold head installation is complete.


[image: ]Cryo-Cooler clamping Linkage
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[bookmark: _Toc364408838][bookmark: _Toc364409513]Figure 21: Cryo cooler clamping linkage and filter wheel indexing pin.










[bookmark: _Toc364408557]Install Filter Wheel Motor:
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[bookmark: _Toc364408839][bookmark: _Toc364409514]Figure 22: Filter Wheel Motor Assembly.

· Clamp coupler #3 to motor shaft.
· Slide motor assembly and coupler #3  onto the ferrofluidic feed through shaft.  Fasten the pedestal with (6) 4-40 x ½” socket head cap screws and #4 split washers.  
· Do not clamp coupler #3 to the ferrofluidic feed through shaft.
· Connect the cable from the filter wheel motor to the controller.  
· Home the filter wheel encoder.
· Clamp coupler #3 to the filter wheel motor.  All three couplers should now be securely clamped.
· Release the index pin from the filter wheel through the ion pump port.

· Test filter wheel for rotation, and then return filter wheel to the home position.
· Disconnect the cable from the filter wheel motor when the test is complete.

[bookmark: _Toc364408558]Install Lens Tube/Detector Assembly
To assembly the detector to the detector mount, see “Install Detector onto Mount” procedure for more details.
To assemble the lens tube to the detector mount, see” Install Lens Tube/Detector Mount Assembly: procedure for more details.

· Install the (2) guide rods onto the optical bench.  Note: there are 3 marks on the optical bench that signify the proper rotational orientation for the lens tube assembly, and the location of the (2) guide rods.
· Fasten temperature sensor K09 to the lens tube/corset with a 4-40 x ½” socket head captive screw.
· Carefully lower the lens tube/detector assembly starting at the longer of the two guide rods.  Slide the assembly down so that the temperature sensor K09 can be connected.  Lower the assembly to the optics bench while guiding the sensor K09 wiring.

[image: ]Optical Bench
Guide Rod Locations
Lens Tube Alignment

[bookmark: _Toc364408840][bookmark: _Toc364409515]Figure 23: Optical Bench Alignment marks.
[image: ]Detector Guide Rods

[bookmark: _Toc364408841][bookmark: _Toc364409516]Figure 24: Detector Guide Rod Locations
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[bookmark: _Toc364408842][bookmark: _Toc364409517]Figure 25: Detector Assembly
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[bookmark: _Toc364408843][bookmark: _Toc364409518]Figure 26: Detector mounted on Lens Tube/Corset.

[image: ]
[bookmark: _Toc364408844][bookmark: _Toc364409519]Figure 27:  Installing Detector Assembly into dewar.

[image: ]
[bookmark: _Toc364408845][bookmark: _Toc364409520]Figure 28: Detector Assembly Installed in dewar.

· Torque the (6) 6-32 x 7/8” socket head captive screws tot eh optic bench to 10 in-ibs.  Use the modified 7/64” extended T-handle allen wrench.
· Remove guide rods.
· Remove the wing nut that holds the shorting plug to the detector assembly handle.
· Loosen the wing nuts that hold the 4-40 all thread rods to the handle, leaving behind the shorting plug.  Note: the hermetic connector is now balanced on the (3) G-10 spacing rods.
· Align the hermetic connector flange with the holes in the hermetic connector and fasten (8) 4-40 x 5/16” SST flat head socket cap screws.
· Fasten (8) 4-40 x ½” socket head cap screws to secure the hermetic connector flange to the detector  flange and Viton O-ring to the rear dewar cover.
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[bookmark: _Toc364408846][bookmark: _Toc364409521]Figure 29: Detector assembly completely mounted in dewar.

[bookmark: _Toc364408559]Install the Angle Valve:
· Fasten the angle valve to the dewar cover with the KF25 bulkhead clamp kit.
· Clamp a 90° KF25 elbow to the angle valve.

[bookmark: _Toc364408560]Install Desiccant Assembly:
· Install the 4” KF25 straight nipple assembly filled with zeolite, and fasten the nipple with a KF25 bulkhead clamp kit.
[bookmark: _Toc364408561]Install Ion Pump:
· Install the Gamma Vacuum ion pump to the rear dewar cover assembly and fasten with a KF16 bulkhead clamp kit.
[bookmark: _Toc364408562]Install the Pressure Relief Valve:
· Install the 5 psi pressure relief valve and fasten with a KF16 bulkhead clamp kit.
· Fasten all of the hardware that mounts any component to the dewar and dewar covers that could cause a vacuum leak.
[bookmark: _Toc364408563]Vacuum Test:
· Verify that all external hardware on the dewar is fastened.
· Pump down dewar and perform leak check.  An external vacuum gauge will need mounted after the angle valve to monitor the internal pressure. 
· If no leaks are found, close the vacuum angle valve, and remove the vacuum line and vacuum gauge from the KF25 elbow.
[bookmark: _Toc364408564]Install Shroud:
· Install (4) ½” x 5” SST standoffs and fasten to the shroud with ¼-20 socket head cap screws and ¼” split washers.
· Lower shroud to dewar and align the electronics mounting surface to the alignment mark on the dewar.
[bookmark: _Toc364408565]Mount Dewar Assembly to Pedestal:
· Fasten (4) ¼-20 eye bolts to the 5” standoff on the shroud.
· Use (2) 6ft. lifting straps and (4) shackles to lift the dewar onto the pedestal.  
· Align dewar to the pedestal with the alignment pin on the pedestal.
· Fasten the dewar to the pedestal with the (6) 8-32 socket head cap screws.  The screws vary in lengths. 

[bookmark: _Toc364408566]Mix Refrigerant (MR) Cryo-Cooling System
The Mixed Refrigerant (MR) Cryo Cooler system has three major components; a compressor assembly, a cold head assembly, and (2) flexible hoses.  See the MR Cryo Cooler manual for more details.
· Verify that the static pressure on the compressor is between 175 – 190 psig.  
· Operating pressure is between 250 – 350 psig.  The pressure on the return line is at approximately 30 psig.  Because of this, the return line will not be stiff when the compressor is turned on.
· Connect the gas lines to the compressor and cold head.
· Connect the supply gas line (red) to the supply gas couplings at the compressor and cold head.
· Connect the return gas line (green) to the return gas couplings at the compressor and cold head.
· Use (2) wrenches, 1 3/16” and 1” crows foot, to hold and turn the gas line coupling (female). Turn until tight.
· Connect 120vac to the compressor, and leave compressor powered off.


[image: ]
[bookmark: _Toc364408847][bookmark: _Toc364409522]Figure 30: Gas Line Coupling.  Use proper sized crowfoot open wrenches to install cryogen lines to cold head.

[bookmark: _Toc364408567]Connect the Vacuum Pump:
· Connect a nitrogen trap (optional) to the vacuum pump with a nitrogen gas line to the KF25 elbow.
· Open angle valve and backfill the dewar with nitrogen gas.
· Start vacuum pump.  Fill trap with Ln2. 
· Turn the heater assembly “ON” at the Lakeshore.  Set the temperature to 305K to expedite outgassing.
· After a 3 -4 hours, close angle valve and turn off vacuum pump.  Inspect the Ln2 trap.
· Connect the vacuum line to the KF25 elbow and begin pumping dewar. 

[bookmark: _Toc364408568]Connect the HV Cable:
· Connect the safety ground cable between the pump and the safety ground stud at the SPCe rear panel.
· Connect the HV cable to the ion pump and the SPCe rear panel (J501). 
· Connect the SAFRE-CONN adapter to the SPCe rear panel (J401).
· Connect the detachable universal input power adapter cable to the input power receptacle on the SPCe rear panel. 
· Connect the power adapter main cable to A/C power source.
Refer to the Ion Pump User Manual (P/N 900013, Rev C) and the Small Pump Controller (SPCe) User Manual (P/N 900026, Rev B) for more detailed information.


[bookmark: _Toc364408569]Connect the Filter Wheel Cable:
· Power up Galil controller, and verify that there are no faults (red leds) on. 

[bookmark: _Toc364408570]Install Detector Electronics:
The ARC detector controller is installed onto the shroud using the four captive screws in the shroud. The 100-pin hermetic connector faces in towards the center of the dewar.
· Mount the detector electronics on top of the shroud and fasten with (4) 10-32 socket head captive screws.

[bookmark: _Toc364408571]External Cabling:
The external connections to the detector controller are as follows:
· Power supply cable
· Fiber optic cables (two between chassis and host computer, and one from chassis to Microgate controller)
· Temperature control cable #1 (one cable from side of chassis to Lakeshore inputs A,C and heater #2)
· Detector cable (100-pin cable from chassis to hermetic connector on top of cryostat).  CAUTION:  Use a grounding strap when connecting and disconnecting the detector cable.
Power supply and detector connections should be made with the power off.

[bookmark: _Toc364408572]Assembly Procedure Complete.
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