Rutex Servo System Test Configuration for Illustration Purposes Only
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The above picture shows the anodized aluminum Rutex chassis (with no fans mounted on it) with three Rutex servo drives installed.  The 19 inch lb continuous torque NEMA 42 motor on the left is manufactured by SEM.  It is being driven by the Rutex R2020 DC brush servo drive.  The middle motor is one of the 1000 watt Sanyo Denki brushless motors that were sold so economically by the Surplus Center in Nebraska, USA in the year 2005.  The motor on the right is the Keling Technology (www.kelinginc.net) KL34-150-90 NEMA 34 DC brush motor.  This motor is a very nice match for the R2010 servo drive and is configured in this way in this photo.    The photo was taken of the workbench at the Rutex USA office by Tom Eldredge who tuned the drive with the R2010 and tested it at 90 VDC, the voltage rating of the motor.
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The motor shown above is the Keling Technology (www.kelinginc.net) KL34-150-90 NEMA 34 DC brush motor.  This motor is a very nice match for the R2010 servo drive and is configured in this way in this photo.  The photo was taken of the workbench at the Rutex USA office by Tom Eldredge who tuned the drive with the R2010 and tested it.  The photo is of the back of the motor, showing the CUI AMT102V encoder sold by Digi-key for $29.95.  The front view is shown in the previous photo. This tiny encoder module has a dip switch inside that allows selection of the resolution from 48 to 2048 lines.  It also comes with a set of bushings to allow mounting on a range of shaft sizes. Be sure to order the 1 ft cable for the connector.  This encoder cable is shown above connected to the Rutex R2210 single ended encoder to differential encoder adapter, which is then connected to the shielded CAT5 cable with the RJ45 connectors on them.  The cat5 cable is then connected to the Rutex R2010 servo drive.  This completes the encoder feedback connections needed for the closed loop servo loop.  Also shown above are the red (pink?) and black motor power wires connected to the green Phoenix connector with the screw terminals on the drive.  Also shown is the red and black wires connected to the green Phoenix connector on the drive providing the 90VDC from the motor power supply.  

In the above bench test setup, a couple of principles are violated that machine builders should not violate in actual practice.  The motor wires should be shielded, but the shields not connected to anything.  The VM motor voltage (from the 90VDC power supply) should not be daisy chain connected to the drives as is done (incorrectly) in the test set shown.  Each servo drive should have its own (<18”) wires connected through fast blow fuses to the filter capacitors on the power supply.

Note that the other two Rutex drives are also shown (cluttering) the picture and also, the shielded DB 25 printer extension cable connecting the Rutex R2110 mother board to the PC parallel port is also visible.  The power supplies are not shown.  The Keling motor appears to be a fine motor in every respect that we could observe and should be perfect for many shop 8 ft router tables and plasma cutters.
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Since we were in a picture taking mood, we decided to take another picture of other parts of my bench test setup.  To the left of this picture is the VM power supply mounted to a piece of channel I had laying around.  It uses a conventional power transformer, a bridge rectifier, large filter capacitor, and a bleeder resistor to discharge the capacitor when I turn off the power supply.  This is to protect me from electrical shock.  In machines that we build we use torroidal transformers because they are cheaper and a little more efficient. You can also see the in-line fuse holder in the output wiring from the VM transformer.  

In the front right area of the picture, I show a 24vdc modular desktop power supply that we use in our machines. I buy the 60 mm cooling fans and the modular power supplies from Jameco Electronics.  It supplies 1.6 amps and is sufficient for a typical setup (unless your fans are real power hogs).  

In the right rear of the photo I show the Rutex R2110 mother board mounted to our chassis (without the servo drives) with one 60 mm fan mounted to the top of the chassis.  Connected to the mother board DB25 connector is the printer port extension cable.  Also connected to the mother board DB15 is a normally open test push button that I use to simulate a limit switch in testing and the Red and black wires that are used to bring the +24 VDC to the DB15.  This VC voltage is used by the Rutex servo drive logic and the cooling fans.  The DB15 also has the two jumpers connected to it that are necessary for tuning the Rutex drives.  They may be too small to see in the picture.   These would be removed after tuning in a real application.  The fan leads connect to a 2 screw Phoenix terminal connector on the mother board.  

I thought I should include these items to help customers see how simple a servo drive system can be.  Please be aware however that this setup is only for illustration purposes and that you are dealing with voltages and power that can kill you if you are not VERY careful.  I have been building electronic assemblies for 51 years, and safety is part of how I think.  I heat shrink or cover every connection that could expose me to danger. 

I can supply part numbers for many of the components shown above, or would consider doing some assembly of some of the components for a reasonable charge if anyone is interested.  For liability reasons, I will not supply a complete system.

Tom Eldredge
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