CONSTRUCT UPPER SLIDE SUB-ASSEMBLY
Cut the 1" pipe to length. (4'-8")  Using the rotary file, carefully smooth all inside and outside edges, so that there are no burrs or rough spots.  A little rounding is OK.  
[image: image1.wmf]Prepare the upper length of tube, made from 1" PVC pipe and 4'-8" long.  At one end drill a 3/8" hole through both sides of the tube, 2-3/4" from the end.  Using a hacksaw and/or a rotary file, cut two 3/8" wide grooves from the end of the pipe to the hole, as shown.  These can be slightly wider, but MUST be a least 3/8" wide.  Try to keep them 180º apart.  These slots will be guides for one of the rollers made later.  For purposes of illustration the axis of these slots will be called vertical.
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[image: image3.wmf]At the other end of this 1" tube, drill a 13/32" hole through, 1" from the end, and at 90º to the slots at the other end.  This is important, as the rollers that fit in these places must be at 90º from each other in order to function correctly.  Be careful that the holes on each side are straight across from one another.  Call this axis horizontal. 
Take the 1" FS coupling and make a roller retainer from it.  Grind out the divider in the middle of the coupling.  Also grind out a small amount of the rest of the inside part of the coupling, just enough that the coupling will slide freely about the  1" tube.  (It will be attached later.) Then, using the rotary file, very carefully grind a recess, less than 1/16" deep, inside the full length of the coupling.  Grind another 180º across from it,  This will allow the roller in the slider to slide freely in the slot at the upper end of the 1" tube, while firmly retaining it.
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Take the 1" FS to 1" FPT adapter, and grind matching recesses inside the full length.  Be very careful deburring the slot through the threaded portion, as the threads will still be used to hold the threaded plug at the end of the tube at assembly.
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Modify the 1" NPT male plug by drilling a 17/64" hole through the center of the top.  Deburr the hole.  With the rotary file, grind out the inside of the plug just enough that the upper end slider will fit in it.  This will be necessary during the setup and tensioning at assembly.
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Take a 1/4" x 4" stainless steel bolt and make it into a spike.  T

his will be the spike on the upper end.  Using the hacksaw or cut-off wheel on the rotary file, cut the head off the bolt. Then, using a grinding wheel, form the end of the bolt into a half-sphere.  Be careful to not grind on the threaded end.  

[image: image7.wmf]Using a 3/4" MS plug, make a slider for the upper end of the whisker pole assembly.  First, drill a tap hole with a #7 drill (.201") straight through the center of the top.  Deburr the hole and tap it for 1/4-20 thread.   Measure up the side 7/16", and drill a 13/32" hole straight through both sides.  Be careful that the holes on each side are straight across from one another.  Deburr the holes.  Mount the plug temporarily onto the 1/4" x 4" spike.  Using the spike as a handle, grind down the sides of the plug including the corners of the top, until it slides freely in the 1" tube.

[image: image8.wmf]Take the other 3/4" MS plug, and use it to make a "stop" for the upper end of the whisker pole.  Using the hacksaw or cutoff wheel, cut the head off the plug, making an open end tube about 1" long.  Then, using the hacksaw or cutoff wheel, make a slit through the side the full length of the "stop".  Deburr the slit inside and out.  This makes a device which fits snugly into the 1" tube, but which can be moved so as to position it in the tube to act as a stop for the large coil spring.   This will be permanently attached to the tube later.
[image: image9.wmf]Using the 1" slider, the 1/4" by 4" spike, two 1/4" nuts, and two 1/4" flat washers, put together the upper slide assembly.  Note that there is a flat washer on each side, between the nut and the slider.  Tighten very carefully so as to make sure that the joint is snug, but that the plastic is not crushed.

Take the 1" tube and mount the 1" stop in it, according to the following instructions.  This is more difficult than the stop mount on the 1-1/4" tube, because there is a spring between the stop and the slider.
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Measure the length of the 1" diameter coil spring when it is compressed. (Distance "A") Write it down somewhere, and don't forget where.  If you cannot compress the spring between your finger and thumb, it is probably too strong a spring.  
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Measure the length of the upper slide assembly. (Distance "B")  Write it down somewhere, and don't forget where.
[image: image12.wmf]Mount the 1" MS x 1" NPT adapter to the slotted end of the 1" tube, but do not glue it yet.  Screw the 1" NPT male plug into the adapter and tighten it.  Measure the distance between the end of the adapter to the end of the plug. (Distance "C")  Write it down somewhere, and don't forget where.  Remove the plug, but leave the adapter
 in place for now.

[image: image13.wmf]Calculate the distance from the outside edge of the adapter to the edge of the stop by adding compressed spring length, "A", and the upper slide assembly length, "B".  Then subtract the adapter-plug distance, "C".  Mount the stop at that distance in from the slotted end of the tube.  On the outside of the tube, measure 1/2" further, and drill a hole at that point through the tube and the stop for a 1/8" pop rivet, medium length.  It helps to use a #30 (.1285") drillbit.  Put the rivet in place, 
[image: image14.wmf]but before riveting it, carefully insert the
spring, the slide assembly, and the plug in place.  Tighten the plug.  When pushed in all the way, the ball end of the spike on the slide
assembly should be flush with the outside of
the plug.  If it is not flush, remove the rivet
and start over.

Remove the spring, the slide assembly, the plug, and the rivet.  Pull the stop out, and put a small amount of PVC cement on the outside of the stop.  Put it back in, being sure to align the holes for the pop rivet.  Do not get any cement on the slots of the tube.  Insert the pop rivet and rivet the stop in place.  Check the location of the stop again, then put in at least 2 more pop rivets, evenly spaced around the tube.  If the distance is not correct, take out the pop rivet before the cement sets and start over.
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Slide the roller retainer over the 1" tube and then put the 1" FS x 1" NPT adapter over the end of the tube.  Make sure that the adapter is a tight fit against the end of the tube.  Slide the retainer up against the adapter.  Mark the tube where the other end of the retainer is, then remove both from the tube.  
[image: image16.wmf]Apply some PVC cement to the sides of the tube and to the insides of the retainer and adapter, being careful to not put any cement on the slots and recesses.  Slide the retainer back on the tube part way, making sure that the recesses in the retainer are aligned with the slots in the tube.  Slide the adapter on the end of the tube, making sure that the recesses in the adapter are aligned with the slots in the tube. Make sure that the adapter is a tight fit against the end of the tube.  Use the adapter to make sure of the spacing of the retainer.  Double check the alignment of the recesses with the slots.  Let the cement dry for at least an hour.  
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