TAN copper bar extractor

Project status as of 2-18-03
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The TAN copper bar extractor project is being mothballed because of funding issues. This document sums up where the project stands now. You can see a picture of the current prototype of page 3, showing parts referenced in the following document

In summary, the current prototype is fine, except for 3 identified problems

1) Cable mechanism and winch is inadequate:


We don’t see any inherent problem with using a cable/pulley/winch system to perform the motion on the system.  However, the current design is inadequate, flimsy and prone to failure.


Winch: replace the current winch with an industrial strength model. In particular, use one with a worm gear transmission, rather than a ratchet mechanism. The ratchet mechanism only allows smooth motion in one direction, rather than for both raising and lowering, as is needed. Additionally, a ratchet mechanism is dangerous in that if it was triggered accidentally, the bar could fall freely. Worm gear winches can be found at these sites and many others. They’re fairly common

http://www.jeamar.com/
http://www.shelbyindustries.com/winches.html
http://www.thern.com/
http://www.wintech-winches.com/

Pulleys and cable: The guide pulleys that are currently installed should be replaced with off the shelf units having a ball bearing in the center and a proper diameter for the cable size chosen. Some sort of pulley cover should be created so that the cable cannot fall out of the pulleys if it goes slack. Appropriate cable should be chosen with adequate strength and margin of safety. For cables and pulleys, there are numerous companies. Here’s one:

http://www.savacable.com/
2) Method of attaching to and detaching from the copper block is iffy


The current method of attaching the cable to the copper bar is to lower, via crane, the whole unit to within a few inches of the block, reach under the unit and secure a hook to the cross pin on the top of the copper block and then lower the whole unit all the way down.  This seems a bit iffy and involves having operator’s hands placed under a heavy load for a few seconds


There are two ways  we can think to solve this. One way would be to build an access panel into the side of the unit, that would allow you to get in there with your hands and attach the hook after the unit was sitting on the TAN. This panel would somehow block usage of the winch mechanism when open. That is, you couldn’t raise the radioactive copper block with the access door open. This access door might just be removing the current “Slide out copper bar support” and reaching in.


The second way would be to have some sort of manipulator mechanism built into the side of the unit, that could reach in and turn a mechanism that would move a hook into and out of place, in order to secure a hook to the block. Ken Chow has drawn a couple of these concepts, which can be found on page 4.

3) The “Slide out copper bar support “ could be fully removed when the copper bar is raised.


This could constitute a radiation hazard to an operator since there would be no steel in that region protecting him or her. Some method of guaranteeing that this block was in place when the bar is raised should be implemented.
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