Data Proof 160A Teardown Notes

The Data Proof low thermal scanner was designed to perform series opposition measurements of standard cells. The design is based on the recommendation from NBS (now NIST) published in the NBS Technical Note 430. The document was published in 1967 for use with standard cells, but it became the accepted method of measuring zener based references like the Fluke 732A or 732B.

The standard cells were sensitive to loads placed on them from lower impedance meters and accidental shorts. This could result in shifts in output voltages that could last weeks. The scanner has the ability to detect a relay is closed and will not allow another relay on the same side (A or B) to close. The signals come out to the rear of the scanner and can be connected to multiple scanners that are daisy chained to the system.

The heart of the scanner is based on a special relay that has no stationary contacts. The relay was designed to use the traces of a pcb as its contacts. I believe the relays had their origin in older POTS switches but cannot confirm this is true. The model of the relay is a PRINTACT 12BW3LD. This model is a dual latching style and both sets of coil contacts can be seen from the bottom with small springs wound around them. The contact configuration is 3PDT but are not like a typical 3PDT relay.
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The contacts do not have a common connection between positions. This allows the positive and negative inputs of each reference to become disconnected when not in use. The relays are manufactured by Data Proof and are still in use in their guarded scanners while the standard version uses newer DPDT relays that are custom made according to the manual.

Power Supply Assy.
The power supply has two outputs. There is a 5V output for the digital logic and a 14.4V output for the relays. The relay power supply cannot supply enough current to perform rapid switching of the relays. This is by design for the protection circuitry. It is recommended that a 200ms delay be used in between switching of any positions.

Of note, the newer B models of these scanners use an external power supply most likely to reduce added heat inside the scanner.

Bus Interface Board Assy.

The scanner communicates with the outside world using a basic GPIB connection. The board is a relatively dumb interface that only accepts incoming commands. The commands are limited to enabling or disabling relays using a single letter and two digit number to represent all possible relays. For example, to close relay A1, a command of “A01” is sent over the bus . The B side is done the same way. To open all relays at once on the A side, the command “A00” is sent. The 0 is mandatory for all channels from 1 to 9. There was an issue with programming my scanner. I had to add a space after the string to get the relays to operate. Instead of “A01” I send “A01 “.
Data Proof acknowledges that there were some issues with older interface boards. A replacement was purchased and its Rev level is “E”.  Their website lists the newer version as “D”. 

Input Options
A couple of options were available with the scanner. Option 1 included pre-attached four conductor cables. These are basic telephone cables without shielding using a solid bare copper conductor. The cable listed in the parts list is a Belden 9794. They continue to use this cable with the B version.

Option 2 had 16 pairs of low thermal binding posts made by Pomona. These are the model 3770.

I have two option 1 and one option 2 scanners. The option 1 are more convenient as no additional cables are needed to connect voltage references. The wires, on one of the scanners, have insulation that has deteriorated. The plastic is cracking in multiple locations. The other scanner appears fine but it will be a matter of time before it suffers the same fate.

A 120ft quantity of Belden cable was purchased and the cables on both scanners will be replaced. One set of cables was removed and used to measure the length and location of the stripped ends. There is no mention in the manual of any special solder that was used. A new soldering iron tip and SN96/4 solder will be used to connect the new wires to minimize added thermal emfs.

Further Repair Notes

The option 2 scanner is an older model that had dry rotted foam. It was all removed and new foam was procured to replace it. The interior floating chassis  is surrounded by foam on all six sides.
One scanner was received with broken plastic pushbuttons. Data Proof was contacted for a quote on the needed buttons and they sent 10 new ones without charge even though the scanner is no longer manufactured. A big thumbs up to them for the kind service that is lacking in the high-tech industry.
A lid was missing from the option 2 scanner and a new cover was cut at a local aluminum supply house. The cover is currently held in place with packing tape. It is not being used at the moment so no additional work was performed on it.

