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Open frame power relays are designed to switch high current (20-30 amps) AC power loads. These relays have heavy duty contacts and are attractive for HF (especially low band) switching. I have used these types of relays for years, but occasionally they fail when using full power in high voltage RF switching applications. High power high voltage RF ceramic relays are available, but are very expensive, even from surplus sources. I use 12 of these relays in my antenna farm. Most are used to switch open wire lines, some at very high voltage points along those lines. 

The failure mechanism involves an undesirable RF path across or in between the relay contacts. Spider webs and insects are the usual suspects. When a spider web is woven across a pair of relay contacts, an RF path may appear. The resulting arc will melt and then burn a path across the plastic insulator. When the plastic turns to carbon the plastic insulator becomes a low value carbon resistor and thus creates a short. 

The key to preventing this failure mechanism is to eliminate the potential plastic paths between and among the relay contacts. All but one path can be largely eliminated through some very simple modifications. Here is discussed elimination of four of five paths on the DPDT Potter and Brumfield relay chassis.

If we look closely at the relay we can see that the two common relay leads are very closely spaced (RF) to the low voltage relay solenoid terminals. These common leads are connected to the relay screw terminals via short lengths of braided wire. Thus, we can simply not use the screw terminals on the relay and instead connect the braided wires to new terminals located off the relay assembly proper. This eliminates the first (and worst case) failure mechanism. The second two failure mechanisms can be eliminated by cutting out portions of the plastic insulation between the relay terminals using a small wood cutting band saw (Figures 1 and 2). By replacing the plastic with an air gap, a spider web will vaporize, but not burn a carbon path between/among the terminals. If you look closely at Figure 2 you can see the new air gaps.
In my case the problematic relay is used to switch the base of an open wire feed between the open wire feed to the shack or provide a shorting function and then feed a single wire from the vertical antenna tuner located at the antenna base. Thus, no cutting was necessary since the two relay leads in the vertical configuration were shorted anyway. For open wire feeds, the band saw would simply cut further into the relay and thus prevent the fourth failure mechanism.

The final failure mechanism is more difficult to solve, and would require considerably more modification of the relay’s moving part. But eliminating four of the possibly five failure mechanisms is easily accomplished. I am experimenting with gluing a 1 ½ inch square piece of plexiglass  vertically between the moving common contacts to create a longer surface path between the common contacts. If this works over time, the realy will be fail-safe against HV RF arcing.

The removing of plastic weakens the mechanical structure of the relay, but this has not proven to be a problem as long as you don’t remove too much! You can also use plastic cement and glue the weaker relay to a plate of plexiglass, thus reinforcing the mechanical structure. Also, the entire relay could be mounted in an air tight enclosure (plexiglass?) to prevent spiders and bugs from committing spectacular suicide. However, this makes cleaning of the relay contacts more difficult.
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   This shows the common braided wires have been cut from the relay terminals. The most difficult failure mechanism to solve is the path between the two common switch poles (located on the moving part of the realy.
