Jerry Glickstein’s Paint Mixer

1X    Base           3/4" by 8" by 10" Particle/Flake Board

2X    Sides          1/4" by 6" by  6" Lucite/Plexiglas

1X    Bottle Holder 1 1/2" by 1 1/2" by 6" Maple 

2X    Shaft          3/8"Dia.by 2" Aluminum Bar stock

2X    Pulleys        7/8"Dia.by 1/2" 

2X    Bearings       12 mm by 28mm by 8mm Fafnir  #9101K 

2X    Spacers        8 mm by 12mm by 8mm Nylon Bar stock

1X    Motor #82090 Micro Mark Animation Gear Motor 2.5 RPM

1X    Drive Belt    3/32" by 2 3/16" I D by 2 3/8" OD "O" Ring

6X    Screws 6 - 32 by 1 3/8" Pan head machine screws SS

2X    Screws 8 - 32 by 1/4"  

4X    Feet # 64 - 2342 Radio Shack Heavy - Duty Cushion Feet

Base

Cut a piece of particle or flake board. 3/4" by 8" by 10".  Sand or file a 1/8" radius on all edges and corners except the four edges that will be the bottom of the base.  Now drill six holes through the base for the side mounting screws.

Put a piece of masking tape 2" long on the left lower outer edge of the 10" length facing you.  Put a second piece of masking tape on the left side edge of the 8" width to your left.

Now , with a marker, write a "X" on the tape on the 10" edge.  Write a "Y" on the tape on the 8" edge.

Now, you have established reference edges for the hole locations.  Mark the first hole location. it is 2" from X edge, and 1 3/8" from Y edge.  Drill a clearance hole for a 6 - 32 screw through the base.  Use a # 28 drill (.140" Diameter) 

Now, drill a second hole 2" from the first hole, and at the same location from the Y edge of 1 3/8".  Next , drill a third hole 2" from the second hole, and maintain the 1 3/8" from Y edge.  Now, mark and drill a fourth hole that will be located 8 5/8" from the Y edge.

It will  be located at 6" from the X edge as the third hole is.

Next, The fifth hole is located 4" from the X edge and 8 5/8" from the Y edge.  The  sixth hole is located at 2" from the X edge and 8 5/8" from the Y edge.  Lightly countersink the holes just enough to break the edge.  The base is now complete except for finishing with polyurethane or varnish, etc.

Sides

For now, leave the masking paper on to prevent scratching the surface. 

First, before cutting make sure the masking paper will peel off easily.  The reason is that if the plastic sheet was exposed to a lot of sunlight or heat, it will be difficult or almost impossible to remove. I know this from personal experience.  So, cut a sample piece from the sheet you will use. 

Now, peel the paper off from both sides. If  it peels off easily, now cut two pieces 1/4" by 6" + by  6" +.  I say + because you will want to leave a little extra material to bring the sides to size.  1/16" is fine. 

Now, bring the two sides to 6" by 6" Square.  A good way to do this is to clamp them together, and treat them as one piece.  Mill them together.  If you do not have a milling machine, get friendly with the owner of a nearby machine shop. :) Or a friend who  has a milling machine.

You can do it by hand also with a file and a good square.  Now, you want to put 

the holes in the sides that will accommodate the bearings and the motor mounting.

And the mounting screw holes for the side themselves. Use the masking tape locator 

as in the base.  One for X and one for Y.  The main hole to be bored is the hole(s)

for the Ball Bearing(s) It is located on the centerline of the plastic piece (side)

at 3" from Y and 5" from X. The hole has to be 28 mm ( 1.10236" Diameter).  You have to fit it up so it is a fairly heavy push fit by hand. 

Next, the hole for the motor shaft to fit through the side. This hole is located on the centerline of the side at 3" from Y and 2 1/2" from X. It is to be drilled to 5/16" Diameter.

Go through the stacked sides in case you ever want  to mount the motor on either side.Now, we have to provide threaded holes for the motor mounting. There are two,

drilled and tapped in the side(s), relative to the 5/16" clearance hole for the motor shaft.The first one is 2" from X and 1 7/8" from Y. Just drill a hole that is the tap drill for the 8 -32 screws for the motor.  Go through both plates (sides).

They will be tapped later after the sides are separated.  The size is # 29 

(.136" Diameter.)  The second motor mounting hole is 2" from X and 4 1/8" from Y.

Also # 29 (.136" Diameter) Through both plates (sides). Now, we have to turn the stack of two sides so that X is on top. We have to drill the side mounting screw holes into what will be the bottom of the sides. A caution here. Even though I called the Plastic sides (Lucite,Plexiglas) 1/4", there is always a tolerance. So 1/4" is not necessarily .250". Our goal here is to drill the holes in the center of the width of the plastic, whatever it is. How do we do this?

Take the sample we peeled the masking paper from, and measure the thickness with 

a micrometer or caliper. Don't have a micrometer or caliper? Go back to your friend 

or the owner of the machine shop.  :)

Divide that measurement in half and you will have the location where the holes have 

to be.From here on known as the C/L.  Now, separate the sides by removing the clamp(s).

Have the X tape up and peel enough of the masking paper away so you expose both 

sides at the top.The first hole is located on the C/L of the width of the side and 

1" from YDrill with a # 36 (.106" Diameter) drill. Go 3/4" deep.

The second hole is located on the C/L of the width of the side and 3" from Y 

The third hole is located on the C/L of the width of the side and 5" from Y.  For the plastic drilling, use a slow RPM, use a mixture of soap and water or liquid soap for lubrication.  For tapping, use a new sharp tap.(6 - 32) Go very slowly.  The major cause of breakage of taps is the tap not being perpendicular to the surface you are tapping.  And another thing is chips clogging the tap. Back it out and go a little deeper at a time frequently.

You can also tap the sides for the 8 - 32 Mounting Screws for the motor now.  "Make Haste Slowly".  Put the sides on the side (haha) for now.  We will shape them 

later.  You can wash them with warm water and soap but don't rub them or dry them with 

anything.  They can scratch easily.

Bottle Holder

We are going to put a total of eight holes in the 1 1/2" by 1 1/2" by 6" maple block.

The first six holes are for the bottle caps. (all the same diameter and depth) the first hole is located on  the C/L of the block and 3/4" from X and 1" from Y and 13/32" deep.

Bore a blind hole to have a tight fit for the cap of the bottle. Mine is 1.094" Diameter

The second hole is located on the C/L of the block 3/4" from X and 3" from Y.  The third hole is located on the C/L of the block 3/4" from X and 5" from Y.

Turn the block over 180 degrees.  Repeat the location, and dimensions for the fourth, fifth , and sixth holes.  Now set the block upright in a good vise.  Use a good square to make sure the block is perpendicular to the machine spindle you are going to use.

The first hole is on the C/L (centerline) of the block.  That is 3/4" by 3/4" from the X and Y reference edges of the block.  Bore a close fitting hole for the 3/8" shaft by 1" deep.

Now, just turn the block over.   Set it upright as before.  Go to the C/L of the block and drill the close fitting hole 3/8" by 1" deep.  The bottle holder should be lightly de-burred and sanded to remove all sharp edges.

Shafts

Take some Aluminum Bar stock and put it in your three jaw chuck.  It is advisable to machine both the .375" Diameter and the .316" diameter at the same time for concentricity. 

So, have the stock about 2 1/8" long from the front of the chuck jaws.  And the stock has to be larger in diameter than the .375" dimension, say 7/16" Diameter.  You can use .375" Diameter by putting it in a four jaw chuck, and truing it up using a dial indicator, and then turn and fit up the .316" diameter to the inside diameter of the nylon spacer but I felt that might be beyond the skills of most, even if you own a lathe.  :) 

Turn the .316" Diameter  by 1/2" long first, carefully fitting it up to be a medium push fit 

with the inside diameter of the nylon spacer.  Next, turn the .375" diameter by 1 1/2" long to 1 9/16" long to allow stock for cutting it off and leave material to face off to  length.

Fit up the .375" Diameter as you turn it for a medium to heavy push fit for the .375" Diameter holes in the end (s) of the Bottle Holder.  Cut off the shaft , turn it around, and face it off to the 2" long overall length of the shaft(s).  Break all sharp edges, and put a slight chamfer on the ends of the shaft(s).  Now, repeat for the second shaft.

Pulleys

Driving Pulley

Clamp a piece of 7'8" Diameter Aluminum Bar stock in a three jaw chuck on the lathe.

Have it about 3/4" long from the face of the jaws of the chuck to allow for cutting and facing it off to length of 1/2".  Now, face off the end to establish a reference surface.

Center drill the end with  a # 2 Center drill.  Drill deep enough to provide a good start for the drill to follow.

Now drill a hole 1/4" Diameter by 3/4" deep.  Next, cut a "V" groove whose centerline is at .125" from the reference surface you faced .  Use a threading tool with an included angle of 60 degrees.  Feed in until the "V" groove is at .125" wide at the 7/8" diameter.

Now, bore the hole you drilled to 7 mm ( .276" diameter ).  It should be a close push fit to the motor shaft.  Cut off the piece to a length of not less than 9/16" long to allow for facing to length of 1/2".  Put it on the side for now. 

Driven Pulley

This pulley is made exactly the same as the driving pulley, with one difference.

When you drill the hole for the boring, and before cutting the "V" groove, it should be 5/16" diameter instead of 1/4" diameter as in the driving pulley.  After you cut the "V" groove, Now bore the hole to .375" diameter. It should be a heavy push fit for the .375" diameter of the shaft. Cut off as before and put on the side.

We are going to face off both pulleys to 1/2" long. Put one in the three jaw chuck with the reference side against the face of the chuck.  clamp it, and face off to 1'2" long.

Now, cut a small chamfer on the OD and ID of the pulley.  Repeat for the second pulley.

Locking screws for Pulley(s)

Clamp one pulley in a vise, using the sides to clamp on.  We are going to drill and tap a hole for the set screw that will be used to lock the pulley on the shaft.  The hole is located on  the Centerline of the pulley and 5/16" from the reference end.  Center drill, drill with a # 36 ( .106" diameter ) drill through to the bore.  Now carefully tap with a 6-32 tap, and a lubricant of stick wax.  Insert one 6-32 by 1/4" setscrew by hand, and leave it in the pulley.  Repeat for the second pulley.

Inner Race Spacer(s) for Bearing(s)

clamp some 1/2" diameter nylon bar stock in your three jaw chuck on the lathe.  It should be about 1" long from the front of your jaws.  We are going to make two at one time.

Face off the front of the piece to establish a reference surface.

Center drill and drill a 1/4" diameter hole about 1" deep to allow for cutting off the two pieces after they are done.  Now, bore the 1/4" hole to 8 mm ( .315" diameter ) by a little less than 1" deep.  This should be fitted up with the .316" Diameter you turned on  the shaft(s) for a medium push fit.  Next, turn the outside diameter of 12 mm (.472" diameter) for a medium/heavy push fit to the inner race of the bearing (s).  Since the nylon can flex, it is a good idea to use the shaft and fit the bearing at this time, but be careful you do not exert too much side pressure which could affect the clamping, and concentricity.

Make a slight chamfer on the OD and the ID at this time.  Now cut off the first piece. Cut it longer than 3'8" to allow facing to 8mm ( .315" ) width. You can use a thin cutoff blade, or a razor saw, but with the saw, shield the lathe's ways with a piece of heavy cardboard.  Put the first piece on the side for now.  It is finished except for facing to length and the slight chamfers.

Face off the front of the second piece, cut the chamfers, and cut off the second piece as you did the first. Next, put the first piece in your chuck jaws, lightly clamp it, and face off the cut or sawn end to 8 mm (.315") width cut the chamfers on OD and ID.

Repeat with the second piece.

