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The ESP project is building up additional core units. As such, additional pucks will be needed for these machines. The change to a new type of assay paper made many of the design requirements for the old pucks no longer valid. Design of the new pucks was moved up from later this year to now, so that the puck orders for these machines could be with the new design.

As the design change of the pucks does not affect any groups outside of ESP, a full CDR is not required. However, since the order of more pucks is a significant amount of money, we want to have external review of the new design. Primarily we are concerned about manufacturability and mass production of these parts. 
Requirements

1. The new pucks shall function identically in the ESP core as the existing pucks, without modifications to the core.

2. The new pucks shall be dimensionally identically inside as the existing pucks. Frits, filters and fluidic volumes shall all remain unchanged. 
3. The new pucks shall reduce the assembly time and complications. The new pucks shall be easier to assemble correctly, reduce or eliminate the damaged, twisted or wrinkled array. The force to assemble the pucks shall be easy and the force to open the puck shall be hard to prevent accidental opening.
4. Damage to the snap o-ring during opening not desired, but acceptable.

5. The new pucks shall make use of the new nitro-cellulose array paper, and are not required to be usable with the old Predator paper.
6. The new pucks shall have highly reduced potential for galling.
7. The new pucks shall be capable of being machined from Grade 2 Titanium, Aluminum (with dimension modifications for anodizing), and 316 stainless steel.
8. The viewable bore of the SH2 and the TOX pucks shall not degrade the assay image (from reflected light) more than the current pucks. 
9. The new pucks shall be easier to machine and cost less per puck than the existing model.

Design aspects
· Assembles by hand.

· Assembly and disassembly forces can be adjusted by changing the snap o-ring durometer.

· Seal o-ring same as current model, snap o-ring not required for sealing. (Damage to the snap o-ring is not a problem.)
· Allows for high variability of fabrication materials.
· Fabrication is probably a single machine operation. (CNC lathe)

Design Critiques

1. The drawings do not show the Teflon seal. Original need was for the shear when screwing the parts together. 
2. The seal was also thought to have sealed the frit to the body of the puck.

3. There may be a different arrangement of the filter and frit.

4. The metal edge may cut the paper.

5. The high volume SH1 pucks are not set for the machine. The number of those made would be for R&D to test in the machine.

6. The threaded models allowed some adjustment for the installed stack. The new one allows some as well within the compliance of the o-ring.

7. The pucks will need to have serial numbers so that they can be tracked as to when they were used in the machine. And allows for permanent rev codes.

8. Dead volume up to the seal o-ring. A known leak path exists in the old pucks. The leak path may or may not exist in the new pucks depending upon it possible sealing.

9. The injection molded frits have variability that may need to be accounted for.

10. Pre-production run with external house is the right direction. 

11. Should have a meeting with El-Camino prior to pre-production run to get their comment. Also to discuss the QC of the parts, such as in process QC of every tenth one.
12. The o-ring which holds the puck together does not squeeze as tightly as the clamp does.

13. The 16 finish is likely needed to help draw the fluid out. It is unknown whether a 32 finish is acceptable or not.

14. The assembly can accept some gap during assembly as long as there is no interference.
Remaining Engineering Items

1. The reflectiveness of the inner bore on the SH2 and TOX pucks can be reduced by anodizing, using an insert, or possibly by polishing so that reflected light is directed up and does not brighten the assay background. We will test the mirrored finish option. But we know that the anodizing will work. In the Titanium puck case, we plan to anodize just the inner bore so that the snap dimensions are not change. Alternatively, we could adjust the tolerances for complete anodizing if that would be cost effective.

2. Seal to be included. Engineering to review and determine the Teflon sealablilty, and the thickness of seal.

3. Check the 16 finish to possible go to a 32 finish.
4. The initial (pre-production) run should consist of the minimum number of each type puck part that will demonstrate the fabrication tolerances will meet our requirements. The actual number to be made in the pre-production run has not been set.
5. Should have a meeting with El-Camino prior to pre-production run to get their comment. Also to discuss the QC of the parts, such as in process QC of every tenth one.

6. Each part shall be serial numbered, same format as the existing.

