[image: image1.png]Mylar tape roll

Tracking roller

R=ar Sensor

(for 45 degree] ‘E

Tape Pressure roller
Pushstick

N K Front Sensor
Stylus

Static Mixing Nozde {for 45 dlegree]



FUCTIONAL OVERVIEW OF ZONES

Note that these instructions assume that gluing is done starting at the F2 manifold and proceeding to the F1 manifold.

Zone 1 advances machine approx. 18” from the beginning of the scintillator strip on the F2 side of the module in order to place glue in the first part of the strip and advance the tape pressure roller to the beginning of the strip.

Zone 2 Advances the machine down the strip laying fiber and tape for the remainder of the strip, stopping when the pushstick advances to the end of the strip, so that the tape and fiber can be cut.

Zone 3 Advances the machine past the F1 manifold to allow pulling out of the extra fiber needed to run through the manifold.  The Nozzle and tape roller are in the up position  and the cross-slide brake is on.

Zone 4 Returns the machine the machine back toward the F2 manifold stopping at the home position and returning the machine back to zone 1.

STEP BY STEP INSTRUCTIONS FOR STANDARD GLUING

STEP 1

Machine at beginning of zone 1 


Stylus is in down position, tape/pushstick held up, Fiber is not threaded.

· Place stylus in groove of the scintillator to be glued.

· Thread fiber through guide rolls and secure on rear sensor bracket

· Check to see that machine path is clear and all operator hands are free of machine.

· Press start button.

· Observe proper glue operation and machine travel while machine is running

Pressing the start button will cause the carriage to advance approximately 18 inches.  During this time, the glue dispenser will run filling the groove with epoxy.  A timer [TIMER 1] controls the machine during zone 1.  The timer is started at the pressing of the start button and the machine carriage and glue dispenser will run until the timer reaches a preset value.  Upon reaching the preset value, the carriage and glue dispenser stop and the machine is set to Zone 2.  

Note that pressing the stop button while in zone 1 prior to the timer completing will stop the machine and reset the timer accumulator to zero and the full cycle of Zone 1 will be repeated with the pressing of the start button.  

STEP 2

Machine at beginning of Zone 2

Stylus is in down position, tape/pushstick is free to lower,  fiber is secured.

· Place bead of hot melt glue at beginning of scintillator.  The hot melt must be kept below 80 (C in order to prevent damage to the fibers.

· Unsecure fiber and pull amount of fiber need for run through manifold to connector

· Place fiber into hot melt glue bead before hot melt cools and hardens (about 15-30 seconds after application depending on temperature)

· Thread mylar tape over tape roller and press tape onto scintillator over the fiber groove.  The bead of hot melt glue that is holding the fiber in place will help hold the tape as well.

· Release and lower tape system to the down position.  The tape system is held in the down position by means of a ball détente.  Care must be taken during this procedure to hold the pushstick away from the fiber until the system us down and to then gently bring the pushstick into contact with the fiber. 

· Verify that the tape roller is providing pressure to the tape and that the pushstick is properly seated on the fiber.

· Check to see that machine path is clear and all operator hands are free of machine.

· Press start-button 

· Operator 1 carefully threads the fiber through the manifold and connector. (See section on fiber threading)

· Operator 2 must walk along with machine ensuring the following: 

· Fiber is constrained by the hot melt glue.

· Stylus is staying in the groove

· Glue is being dispensed properly into groove and not hitting the side of groove

· Glue flow is appropriate for groove conditions (fiber is being covered completely)

· Fiber is remaining contained by the concave tip of the pushstick and is staying low in the groove

· Tape is tracking down the center of groove and completely covering the groove.

· Tape surface is being evenly pressed down and making contact with the epoxy without excessive wrinkles.

· The machine path does not become blocked.

· The fiber is not jerking or under excessive tension from tangles in the roll or binding in the guides rolls

· The stylus retracts at the proper instant before encountering the F1 manifold.

· The carriage stops before the pushstick passes the end of the scintillator strip.

Pressing the start button will start the carriage forward and cause the glue dispenser to continue dispensing epoxy into the groove.  In addition, fiber is being placed in the groove behind the glue nozzle, the pushstick is pressing the fiber into the bottom of the groove, and mylar tape is being pressed over the top of the groove.

While in Zone 2, the machine continues in this state until the signal is received from the forward sensor .  This sensor is located so that it is triggered when the stylus is  within inches of the F1 manifold.  When the forward sensor is triggered, the glue stops being dispensed, the nozzle is automatically pulled into the up position, and a timer is started [TIMER 2].  The carriage continues moving forward until the timer reaches a preset value.  This preset value is adjusted so the carriage moves forward until the pushstick comes near the end of the scintillator.  After the timer completes,  the carriage will stop and the machine will advance to Zone 3.  While the carriage is moving forward with the stylus out of the groove, a brake is applied to prevent lateral movement along the cross-slide.

Note that pressing the stop button in zone 2 prior to the triggering of the forward sensor simply stops the machine holding the machine in zone 2.  The machine can be restarted and normal operation will resume.  However, Pressing the stop button after the sensor is triggered but prior to the machine stopping may cause the timer to reset.  This will cause the machine to run slightly further upon restart before completing zone 2.

STEP 3

Machine at the beginning of zone 3.

Stylus is held in the up position, tape roller/pushstick are held down with ball détente, cross-slide brake is on, fiber and tape are still connected to spools.

· Cut mylar tape below tracking roller and let hang
· Cut fiber at appropriate point between guide rollers so that there is enough to run fiber through manifold and connector.
· Check to see that machine path is clear and all operator hands are free of machine.
· Press start button
Pressing start button will start the carriage moving forward again, this time without dispensing glue.  Also at the start, the tape system will be moved automatically into the up position so that the pushstick and tape roller clear the manifold.  The purpose of this zone is to advance the machine far enough to allow the extra fiber lengths needed for the manifold to be removed safely from the guide rollers and out of the way of the carriage. A timer [Timer 3] is used to determine the distance the carriage runs.  After the timer reaches the preset value, the carriage stops and the machine is set to zone 4.   Pressing the stop button in zone 3 will reset the timer to the beginning of zone 3.

STEP 4

Machine at the beginning of zone 4

Stylus is held in the up position, tape roller/pushstick are held in up position, brake is on, tape and fiber are loose. 

· Make certain that fiber is completely out of machine and safely laid under the carriage.

· Check to see that machine path is clear and all operator hands are free of machine.
· Press start button
· Thread fiber through manifold and connector of F1 end.

Pressing the start button in zone 4 causes the machine to reverse direction and return to the starting point for Zone 1.  The carriage continues moving with the stylus and nozzle retracted and the brake on to prevent contact with the module.  The carriage continues until the rear sensor  is triggered twice.  Upon seeing the second input on the rear sensor, the carriage stops, the brake releases, and the stylus is released allowing it to fall to the surface of the scintillator.  The machine is set to zone 1 and the process is repeated.   The stop button can be pressed at any time during zone 4 with no adverse effects.

OTHER FEATURES 

JOG 

The jog button can be used to advance or reverse the machine. There is a jog button on each side of the machine.  Additionally, each side of the machine has a direction button that is specific to the jog button located on that side.  Pressing  the jog button will move the carriage in the direction that the adjacent direction button has selected.  The jog button causes the tape and stylus to be brought into the up position to prevent accidental contact.  Glue is not dispensed in jog mode.  Jog mode does not work with the stop button pressed.

TEST GLUE

The test glue button located only on the operator side of the machine causes the glue dispenser to run.  This is used to test the dispensing, verify the ratio, or clear out the nozzle.  The stop button being depressed will prevent the test glue feature from working.

PERPENDICULAR/ 45 DEGREE

This is a selector switch which is used to differentiate between gluing perpendicular and 45 degree modules.  The switch simply changes which set of sensors the machine uses for the zone change and logic decisions.  The 45 degree program uses the sensors mounted to the nozzle and tape system brackets.  The perpendicular program uses sensors mounted to the frame.

RESET

This button places the machine into Zone 1. This is used for resetting the machine after unexpected behavior or during bypass gluing. 

PROCESS MODIFICATION FOR BYPASS GLUING

Overview

Bypass gluing is accomplished essentially in the same manner as above with slight modification to accommodate strips one through five which are actually made up of two strips with the bypass manifold separating them.  The two parts of the strip will be referred to here as the F2 (first half) and F1 (second half) strips respectively

Bypass gluing utilizes an adjustable sensor stop located at the middle of the table.  This adjustable stop has 5 locations corresponding to the strips 1-5.  The positions are set such that the machine nozzle is retracted inches prior to the bypass manifold and the carriage comes to a stop before the pushstick hits the bypass manifold.

After properly securing the fiber, the carriage is advanced using the jog button so that the stylus can be placed in the start of the F1 strip.  The machine is then manually reset to zone 1 and the process is repeated for the F1 strip.  After completing gluing of the F1 strip, and prior to returning the machine to the home position at the F2 manifold, the adjustable stop must be removed so that the machine stops in the correct spot.

ADDITIONAL STEP BY STEP INSTRUCTIONS FOR BYPASS GLUING

Follow Step 1 of standard gluing with addition of the following step inserted prior to pressing start button

· Place adjustable sensor stop at appropriate position corresponding to current strip (1 thru 5)

Follow step  2 and follow completely .

At the completion of this step, the machine will be stopped over the bypass manifold with the pushstick  in the scintillator groove a small distance in front of the bypass manifold.

Proceed to step 2A

STEP 2A

Stylus is held in the up position, tape roller/pushstick are held down with ball détente, cross-slide brake is on, fiber and tape are still connected to spools.  Note that the machine is currently set to zone 3.

· Place hot melt in groove at end of F2 strip and press fiber into glue bead using same precautions as in step 1.

· Remove adjustable sensor stop
· Cut mylar tape
· Manually push the tape system in up position
· Jog machine forward over bypass manifold until nozzle is at appropriate point over F1 strip to begin gluing.  This must be done carefully paying close attention to the fiber that is still connected to the spool.  This also cannot be done until the hot melt glue is properly set-up.
· Route the fiber through the byass manifold
· Press the rest button drop the sylus and begin gluing of the F1 strip.

The machine is now back in zone 1 and ready to repeat the the standard gluing process for the F1 strip following steps 1-4 precisely

At the conclusion of Step 4, the machine should now be back at the home position ready for gluing the next strip.

