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1) Lab test of complete assembly

Description: This test will be a “dry test” in the lab with everything assembled and the assembled stamp /motor controller board installed in the Sampler can. All of the connectors will have been wired as well so that a complete system checkout can be executed. One of the sealed NiCad battery packs will be used for the power source and a lab power supply used for the TTL pulse. 

Purpose: To check out the system for proper electrical connections, mechanical interference and execution of the stamp program. A complete cycle through each of the syringes on the belt will be executed to ensure alignment and system functionality. Initial misalignment and power supply interruption will be included to troubleshoot possible system problems.

Procedure: 

a) Install stamp/motor controller board and connect 10 pin connectors, making sure to hook up the A connectors to each other as well as the B connectors (connectors will be labeled).

b) Physically move ball screw and sprocket to ensure that no initial interference exist.

c) Mark syringe closest to ball screw for reference position of belt.

d) Wire power supply through switch to TTL connection for pulse on/off (see schematic)

e) Set power supply connections switch to normally on and switched off.

f) Check battery for supply voltage verifying that it is 24 +/- 4 VDC. 

g) Wire battery through a switch to enable the operation to be terminated immediately if required.

h) Hook up battery and power supply to proper connectors with the battery supply switched off and the power supply switched on (see schematic).

i) Pulse off and on the power supply and watch closely for proper sequencing and operation of the Sampler. Switch off the battery supply if any jamming or interference occur.

j) Repeat step h for each of the syringes on the belt watching carefully for interference, skipped syringes, and any noticeable changes in the speeds of the two motors, indicating a possible interference or binding in the system. Again, switch off the battery supply if any irregular behavior is noticed and thoroughly check out the cause prior to resuming the test.

k) Write down all observations and potential problems encountered during the test.

l) Make adjustments as required to prevent interference in parts and repeat step h through k until the sampler runs smoothly throughout a complete cycle of syringes.

2) Pressure Test of Sampler Assembly

Description: This test will be a pressure test of all the components in the Sampler assembly. It will be conducted in the small MBARI test chamber which, due to size constraints, will allow only the can enclosure and electrical components inside as well as the sprocket, and ball screw to be included in the test. Since the sprocket position sensor will not be in place, a test program will be used which will extend and retract the ball screw and then rotate the sprocket for a given time period. The stamp serial input will be wired to monitor the execution of the sequence using a laptop and verify operation while under pressure. Since the pressure requirement is only 150 psi, only two cycles will be conducted. The first will be at no pressure to ensure proper setup and the second at full pressure. The Sampler will be completely reassembled after the test and dry run to ensure all components are fully functional.

Purpose: To check out the system for performance while under pressure. 

Procedure: 

a) Disassemble Sampler framework so that the can, ball screw, and sprocket may be inserted into the pressure test vessel. 

b) Connect power and TTL inputs from the Sampler to the pressure test vessel connectors using test leads. 

c) Connect serial ports from the stamp (see schematic) to the pressure test vessel connector using a test lead.

d) Connect the mating connectors from the outside port to the computer serial input.

e) Connect the power inputs using a lab power supply for both the TTL pulse as well as the input supply. Wire the TTL pulse through a switch normally closed.

f) Prior to inserting the assembly into the pressure test vessel, execute the test program and verify proper sequencing and motion of components. Insert the assembly into the test vessel (full of oil), making sure no interference exist between moving parts of assembly and vessel surface.

g) Tighten the test vessel cap down and purge air from vessel.

h) With no pressure in the system, execute the program and verify sequencing and motion of components.

i) Increase the pressure in the pressure chamber to 150 psi and repeat the procedure above

j) Relieve the pressure, remove the cap and repeat step h, verifying motion during execution of the test program.

k) Reassemble entire Sampler assembly and repeat Lab Test verifying proper operation and clearances throughout the assembly. 

3) Water test of complete assembly

Description: This test will be a “wet test” in the fresh water test tank with everything assembled and the assembled stamp /motor controller board installed in the oil-filled Sampler can. All of the connectors will have been wired as well so that a complete system checkout can be executed. One of the sealed NiCad battery packs will be used for the power source and another battery pack for the TTL pulse.

Purpose: To check out the system for operation in the water at negligible pressure to verify operation and look for possible leakage during operation and proper functioning of all the bulkhead connectors.

Procedure: 

a) Connect jumper cables to bulkhead connectors on Sampler can.

b) Connect battery side of jumper cable to sealed battery pack located on frame.

c) Connect the sampler framework to the overhead crane with four-point sling arrangement, and try small test lift off the deck a few inches to ensure sampler is stable. 

d) Using cable ties, secure TTL jumper cable to lift line so that “dry” side may be kept dry while assembly is lowered into tank.

e) Slowly lift the assembly from the deck and lower into the water a few feet deep, taking care to prevent the dry side of the TTL connector from getting wet.

f) Once the desired depth has been reached (a few feet deep is fine), mechanically secure the assembly to prevent accidentally dropping it to the bottom.

g) Connect the TTL jumper cable to the battery pack, with a normally open switch in-line.

h) Using view box to observe the sampler, toggle the TTL power supply and watch for proper sequencing and operation of the sampler.  Look for oil leakage from the can during the operation.

i) Repeat the last step for 10 syringe cycles, watching for any problems and subsequent system failures.

j) Remove assembly from the water and inspect parts for alignment and dry run system to ensure normal sequencing and operation.

