Calibration procedures

Carousel Calibration
1) Remove all pucks from Carousel

2) Move Elevator down and out of the way of the Carousel using                   

SE.down

3) Select the tube then coast the carousel, with commands:

to tube; SC. coast

    If the carousel is so far out of alignment that the

    elevator will not go up the tube's slot, gently

    rotate the carousel manually until the elevator will

    enter the slot.

4) Move the elevator up with the command:

SE.to 19
5) Gently rotate the carousel clockwise until it is

     blocked by the elevator.  Release it.

     Note this carousel position:

clock = SC.rawPosition
6) Gently rotate the carousel counter-clockwise until it is

     blocked by the elevator.  Release it.

     Again, note this carousel position.

counter = SC.rawPosition
7) Repeat steps 4 and 5 until the nominal position calculated

    varies by +/- 5 counts. Throw away outliers.  Compute the

    averages of both the clockwise and counterclockwise raw positions.

    This results in a pair of numbers: avg. counterclockwise and

    average clockwise position

8) Raise the elevator to near the top of the slot with

    the command:

SE.top
9) Repeat steps 6 and 7 with the elevator near the top of its travel.

10) You now have two pairs of averaged raw positions from step 7, representing the extremes of carousel rotation possible at the bottom and the top of the elevator's travel, respectively.  

Calculate the extremes of carousel rotation possible that would allow for full elevator travel by choosing the most positive of the Clockwise averaged raw positions and the most negative of the Counter Clockwise averaged raw positions of the previously recorded bottom and top averages.

    The nominal carousel position for this tube is the average of this (constrained) pair of averaged raw positions.  Enter this into the configure.rb file as the position of the tube on the SC axis.Dd

11) After you have updated the configure.rb with the new carousel positions, you must restart the esp application and calibrate the Forearm and Elbow joints 

Arm to Carousel Calibration 

1) Load a puck into the flush puck garage

2) Have the Arm place that puck on top of the elevator with the commands:

to {tube#}; Arm.grab Flush, {tube#}

      If the Arm is very badly aligned, the Arm.grab may fail

      to place the puck in the tube.  This is OK.  

Issue the command:

Forearm.retract

3) Now, unlock the Arm's Forearm and Elbow:

Forearm.coast; Elbow.coast

4) Gently rotate the Arm about 2 degrees clockwise.  Push the Forearm straight outward with a small wooden stick centered under its track until the puck is jammed against the tube's "backstop".  You should see the elbow rotate to "self center" the puck on the tube's curved backstop.  Release the Arm.  Note the Elbow and Forearm rawPositions using the following commands:.

Elbow.rawPosition

Forearm.rawPosition

5) Pull the Forearm inboard a half inch or so, then repeat step 11, but rotate counter-clockwise instead.  Again, note the Elbow and Forearm rawPositions.

6) Repeat steps 4 and 5 until the difference in positions is less than 40 counts.  Throw away outliers.

7) The nominal Elbow position for this tube is simply the average of all those noted approaching counter- and clockwise.  Enter this into the configure.rb file Elbow axis map.

8) To calculate the nominal Forearm position of this tube, average    those observed using a counter-clockwise and clockwise approaches     separately.  Of the resulting pair of (negative) numbers,    choose the most negative, as this represents the most outboard arm position observed.  Enter this into the configure.rb file Forearm axis map.

Arm to Garage Calibration
1) After inserting a flushpuck into the garage, turn off servos:

Arm.grab :garage

Arm.withdraw

Forearm.coast;  Elbow.coast

If the arm is way out of alignment, you may need to insert

the flushpuck manually.  However, this should not be necessary.

2) Gently push the arm back into the flush puck garage from its retracted position.  Adjust Forearm and Elbow until the retaining ball snaps into the flush puck's center.  Carefully center the puck within this detent.

3) Record the Forearm and Elbow raw positions for the garage in the configure.rb file

Arm to Clamp Calibaration

1) Open the clamp

{clamp}.open

2) Move the flush puck from its garage to the clamp:

Arm.grab :garage, {clamp}

3) Jog the Elbow and Forearm as necessary to ensure that the clamp will close on the puck without damaging its nipple.

Elbow.jog  +/-{counts}

Forearm.jog +/-{counts}

4) Jog the clamp closed in small increments until the nipple is halfway inserted into the flush puck.

{clamp}.jog 5000  #repeat as needed

5) Jog the forearm in very small increments to precisely center the nipple in the pucks inboard/outboard axis.  This can be judged well by eye.  Record the forearm position for this clamp.d

6) Coast the Elbow, then gently rotate it slightly alternately in each direction until the puck contacts the nipple each time.  Repeat.  Average these two pair of positions.  Record the elbow position for this clamp.dd

Post Calibration Checkout procedure
1) Load each tube to be tested with at least two pucks

2) Issue the commands:

require 'shuffle'

shuffle [1,3,5]  #to test tubes 1, 3 and 5

      Omitting the argument to shuffle is equivalent to:

shuffle 1..7

