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SUBJECT: TF JOINT VOLTAGE PROBES 

Options considered for the TF voltage probe implementation are described herein. 

A catalog cut of the selected probe type is given in figure 1. Note that there are several probe tip options. Option H is preferred for NSTX application. The probes normally come with a 12” cable length and terminated with an SMB connector. 
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Figure 1 : Voltage Probe Catalog Cut

Two mounting schemes have been considered are shown in figures 2-4. 
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 Figure 2 : Mounting Schemes – Right Rear Iso View
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Figure 3 : Mounting Schemes – Right Rear Iso Exploded View
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Figure 4 : Mounting Schemes – Right Iso View
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Figure 5 : Mounting Schemes – Right Iso Exploded View

Scheme 1-Permanent Probe

In the first scheme, the probe is mounted in a U-shaped groove based on 0.130” diameter milled in the side of the flag and on the back and side of the flag tee.  The outer barrel is affixed to the flag copper via electrically conductive epoxy. The probe tip protrudes half of its travel, 0.110/2=0.055”. 

On the side of the flag the groove is just deep enough to accommodate the cable, including shrink tubing (see figure 1) which is 0.132” max. On the outer layer flags the flag ends are necked down to 0.79” from the 1” along the main part. There are three options to accommodate this taper. The first would be to machine a groove of one depth which is parallel to the tapered flag surface. The second would be to machine a groove parallel to the centerline of the flag, which would vary in depth from 0.130” at the taper to 0.130+(1-0.79)/2=0.235” along the non-tapered length. The third would employ grooves parallel to the flag centerline with a jog after passing through the tapered region. The third option is selected, because it maintains the probe tip perpendicular at the face of the flag and it minimizes the loss of copper cross section.  On the inner leg flags there is no taper, so a groove parallel to the flag centerline is most appropriate. 

On the back side of the flag tee the probe cable makes two 90 degree turns at bend radius of 0.25”. A slot of 0.130” width x 0.5” depth is required to accommodate this bend. Along the side of the tee another 0.130” slot is used to route the wire. Prior to installation of the connector which joins to the tee end, the wire is held back and protected against the maneuvering of the heavy bus bar. Once installed, the wire is placed in the groove and kapton tape is applied around the periphery of the tee. 

For redundancy, two probes can be installed per flag, one on each side. 

To protect the probe tips while handling the flag, and to facilitate the positioning of the tips during the epoxy attachment procedure, a screwed on clip is used as shown in figures 6 and 7. The clip is attached via a 1/8” screw which threads into the face of the flag. The clip is 0.79” wide x 0.25” tall x 0.125” deep. There are two circular protrusions on each end of the clip, 0.125” diameter and 0.055” deep. These establish the initial position of the probe tips in their fully retracted position. 

[image: image7.wmf] 

Figure 6 : Probe Protector Clip – Front View
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Figure 7 : Probe Protector Clip – Rear View

Scheme 2-Removable Probe

In the second scheme, the probe is mounted in a 3/16” diameter stainless steel tube. The outer barrel is affixed to the tube via electrically conductive epoxy. The tube is threaded on one end, and a slot is machine into the other to allow for a tightening tool. A layer of kapton insulation is applied along the non-threaded length of the tube to prevent contact with the copper flag body. At the face of the flag, a 3/16” diameter threaded hole is provided. Then a groove is milled all the way to the end of the flag tee, based on 7/32” diameter, to allow clearance including the kapton layer. The groove is continued in the washer plate. A plug (not shown in the figures) is screwed into the flag face via an allen wrench. The allen wrench hole in the plug allows for the tip of the probe to protrude by 0.055”. The plug also serves as a positive stop when tightening the probe tube. 

The probe is mounted slightly off center such that it is at the edge of the flag at the tapered nose. With the dimensions chosen, it just clears the extent of a 1” diameter Belleville washer.  In addition, although not shown, the groove does not interfere with the planned 0.25” diameter alignment pin on the top of the flag.

Epoxy Adhesive

Recommended epoxy adhesive is described in the figure 8 catalog cut. 
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Figure 8 : Conductive Epoxy Catalog Cut

Recommendation

The scheme 1 approach is the easiest to implement. If two probes are installed per flag, the redundancy should offset the risk of probe failure and the need to remove and rework the effected flag. Therefore it is the preferred approach. For this case, the probe lead length needs to be 16” to provide a suitable pigtail.
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