ESP 2G ENGINEERING TASKS

May 5, 2004

1. Collection Clamp & Heater: will alter top of clamp to eliminate flat gasket and change to dovetail O-ring.
1.1. linear slide, ballscrew, actuation – OK.
1.2. hall effect home switch – OK.
1.3. heater thermal performance (powered by lab power supply, manually controlled) – OK.
1.4. assemble to top plate - OK.
1.5. fluid fitting – Change to PEEK (or, if necessary, Vespel SP-1) & implement 130 (C set point thermostat –OK.
1.6. pressure test – with new dovetail O-ring at top of puck -
2. Top Plate:
2.1. fit to laboratory stand – OK.
2.2. rigidity for alignment of moving parts – needs minor stiffening (to be provided by elevator struts)
3. Temperature sensor:  Implementing potted monolithic circuit.
3.1. fit to clamp – OK (but need electrically insulating material under pins).
3.2. engage to puck in clamp – OK.
3.3. performance: 6( to 1( offset from internal puck fluid temperature at 85(C – OK.
4. Rotary Valve:
4.1. alignment & fit of timing pulley – motor mount modified to lower pulley to provide better mounting to motor shaft – OK.
4.2. shaft clamp sufficient at required torque & speed - 
4.3. actuation (motor turns valve easily at 9.5 VDC, though stiction is evident at this power level) . – OK.
4.4. mounting of small timing belt pulley to motor shaft – pulley is slightly cocked.  Modify bore to smaller diameter (OK for testing).
4.5. fit to syringe and syringe pump – OK.
4.6. alignment of valve bores achieved by encoder – diametrical alignment of 0.059” bore repeatable to .002” (3 % accuracy, comparable to valve manufacturing error). – OK.
4.7. chemical compatibility (Teflon) – OK.
4.8. mounting bracket to Top plate – OK.
5. Collection Syringe:
5.1. linear slide, ballscrew – OK.
5.2. actuation (achieves 100 psi) – OK.
5.3. hall effect home switch – OK.
5.4. assemble to top plate – OK.
5.5. performance – 
6. Bulkhead Valves: we have two for testing, wire to switches for actuation.
7. Internal sampler: (linear slide, actuation , ballscrew, hall effect are the same as Collection Syringe).  Manual switch to operate solenoid.
7.1. solenoid valve mounting and manifold –
7.2. assemble to top plate –
7.3. performance -
8. Collection fluid routing:
8.1. Reagent storage - 

8.2. Waste reservoirs - 

9. Pressure sensor mounting:
9.1. mounting to Collection clamp above puck –

9.2. mounted in Tee fitting downstream of clamp –

10. Dwarf (prototype): 
10.1. servo loop control of single motor -  OK.
10.2. telltales and Hall effect sensor/limit switch interface – OK.
10.3. I2C interface – OK.
10.4. unit to provide Sleepy functionality (I2C gateway to communicate/control) – OK.
10.5. One populated unit for operation of Collection stage -

11. Software:
11.1. Configure ESP laptop for camera and Ruby -
11.2. I2C communication dwarf to dwarf – OK.
11.3. core functionality – OK.
11.4. algorithm to actuate Rotary valves – OK.
11.5. generic Ruby commands (functions) implemented  -
11.6. axis-specific Ruby commands –

12. Collection Manifold (Burkert): need to choose fluid fittings and tubing material

12.1. Valve-to-valve tubing (rigid?) – 

12.2. mounting to Top plate with bracket -

13. Rotary valve board: to actuate four rotary valves & sensor electronics.

13.1. initial test with modified dwarf core performed flawlessly – OK.
13.2. new board (to deploy) – 

13.3. mounting to ESP -

13.4. cabling -

14. Breadboard of heater electronics: will replace monolithic thermostat with passive component on heater.
14.1. initial breadboard with monolithic thermostat worked – OK.
15. Sensor board: signal conditioning and A/D for pressure and temperature sensors.
15.1. prototype board (to deploy) -

15.2. mounting to ESP -

15.3. cabling -
16. Prototype camera mount & light seal
17. Puck & Frits– final prototypes:

17.1. SH1 with 15 mil photofabricated Titanium frit -
17.2. SH1 High Volume with sintered Titanium -
17.3. SH2 -
17.4. WCR with sintered Titanium –

17.5. ToxArray with modified polysulfone frit -

17.6. Flush Puck

18. ENGINEERING TEST OF COLLECTION STAGE

18.1. test Clamp -
18.2. test Syringe – OK.
18.3. test Rotary valve – OK.
18.4. test Internal sampler -
18.5. test fluidics -
18.6. test Temperature sensor –OK.
18.7. test Heater – OK.
18.8. close heater servo loop -
18.9. generic Ruby commands functionally verified – 
-------------------------------------------------- JUNE 11  ----------------------------------------------------
SCIENCE TEST OF COLLECTION STAGE
· sample seawater
· make lysate in low volume and high volume pucks (SH1-L, SH1-H)
· sample archival (WCR, ToxR)
19. Processing Clamp: need to determine tubing I.D. for delivery of 10 (L slug of reagent.  In process of experimenting with ‘mixing’ loop of large tubing to accommodate 1.5 mm I.D. tubing throughout processing stage.
20. Processing small-volume reagent delivery:  hang small fluid bags directly off dedicated rotary valve?
21. Processing heater:

22. Processing Syringe (modified from Collection Syringe):
23. Processing rotary valves:
24. Processing Burkert Manifold:
25. Processing fluid routing:
26. new Top Plate (to deploy):

27. Internal structure:

28. Dwarf for deployment:
-------------------------------------------------  JULY 15  ------------------------------------------------

29. ENGINEERING TEST OF PROCESSING STAGE
29.1. test Clamp -
29.2. test Syringe -
29.3. test Rotary valve –
29.4. test fluidics including small volume reagent storage -
29.5. test Temperature sensor/Heater/Servo loop -
29.6. Events functionally verified – 
SCIENCE TEST OF PROCESSING STAGE
30. Camera with mount & light seal:
31. Elevator:
32. Carousel:
32.1. puck movement in carousel – OK.
32.2. mounting to bearing/Timing Belt pulley and rotation – OK.
33. Manipulator:
34. Flush Puck storage:

35. limit switch boards:
36. Software

36.1. Ruby script library to control ESP (excluding camera)

· Software interlocks implemented

37. ENGINEERING TEST OF PUCK STORAGE & MANIPULATION
37.1. test Carousel -
37.2. test Elevator -
37.3. test Manipulator –
37.4. test Camera -
37.5. Ruby script library functionally verified, including interlocks – 
--------------------------------------------  AUGUST 20  ----------------------------------------------

SCIENCE TEST OF CORE ESP SYSTEM

38. Sleepy:
39. Valves to ocean:
40. Reagent reservoir system:
41. Electronics placement & mounting:
42. Internal support structure:
43. Cabling:
44. Pucks & Frits - full set for deployment:
45. Waste reservoir:
46. Mama mounted to ESP:
47. ESP Software:

48. System Integration:

49. System Calibration:

---------------------------------------------  SEPTEMBER 30  --------------------------------------------

50. Freeware radio modem

51. CTD

52. Battery

53. External ESP Components

53.1. enclosure with connectors -
53.2. battery enclosure - 
53.3. mooring -
53.4. cabling -
53.5. shutter mechanism -
---------------------------------------------  OCTOBER 15  --------------------------------------------

