
 
HIGH VOLTAGE RELAY DESIGNS 

Below is a discussion of typical high voltage relay designs used by GIGAVAC for high voltage switching applications. 
Click physics of vacuum and gas filled relays to learn more about high voltage relays. GIGAVAC’s HV relays are 
sealed, providing rugged, small, and efficient high voltage designs for most demanding applications. 

Internal Armature Style 

Figure 1 is a typical GIGAVAC design used in many GIGAVAC high current, high voltage relays. The armature is inside 
the vacuum or gas filled sealed ceramic envelope, and the coil is outside the sealed switching chamber. This is a single 
pole double throw relay. Depending on the switching application, various contact materials are used inside the sealed 
chamber. Tungsten / molybdenum is used for “Making or Breaking” loads in GIGAVAC G8, G15, G18, G50, G60 and 
G61 relays. Copper contacts have less contact resistance and are used for higher current “carry only” applications such 
as for RF in GIGAVAC G2 and G52 relays. 

Figure 2 shows the same design but with a built-in internal shield that extends the relay life. When power switching a 
load using a vacuum relay, even hard contacts vaporize, and the material becomes deposited and plate-out the internal 
walls of the ceramic envelope. Over time, these deposits reduce the isolation voltage, which causes the relay’s end of 
useful life. GIGAVAC has solved the plate-out condition by adding an internal shield as shown. The deposits hit the 
shield (GIGAVAC G18 relay) rather than the ceramic wall, resulting in a relay life many times longer than relays without 
the shield. 

When power is applied to the coil of these relays, a magnetic filed is transferred through a pole the runs through the 
center of the coil to the armature, that is located inside the sealed switching chamber. The armature moves the common 
contact to the normally open contacts. A spring inside the sealed chamber returns the moving contact to the normally 
closed contact when coil voltage is removed. 

  

 

Diaphragm Style 

Figure 3 & 4 show the GIGAVAC diaphragm style relays. The contacts are sealed in a chamber at the top of the relay. 
The chamber is sealed with a braze joint at the top, and with a diaphragm below. The external high voltage connections 
are integral to the braze seal. The relay armature is below the sealed chamber and is not shown. When power is applied 

 
Fig. 1, GIGAVAC Internal Armature style, 

Double Throw relay design

 
Fig. 2 , GIGAVAC G18 relay. Same as Fig 1, 

but with built-in shield for power switching



to the coil, the armature moves, and a ceramic insulating rod that is attached to the diaphragm moves the common 
contact to the normally open contact (a small rod) inside the sealed chamber. Figure 3 is a single throw, normally open 
configuration. The top contact (A3) is open and the moving contact (A2) is below. 

Figure 4 is a double throw relay. The normally open contact is at the top, the normally closed contact is in the center, 
and the moving contact is at the bottom. For this relay, the sealed chamber extends from the top of the relay down to the 
diaphragm that is the moving contact. Both the normally open and normally closed contacts are in the same sealed 
chamber. 

  

G81 Package Design 

Figure 5 is the GIGAVAC G81 style relay. For this relay, the GIGAVAC G41 relay (Fig. 3 or 4) is packaged inside a cup 
that provides more mounting and high voltage terminal options. Because contacts of the GIGAVAC G41 are in a 
vacuum, the contacts can withstand more high voltage than the distance between the external terminals. By potting the 
GIGAVAC G41 relay inside the GIGAVAC G81 cup, the high voltage capabilities are greatly improved. GIGAVAC 
packages many relays for this same reason, such as the GIGAVAC G60 relay (figure 1 style) to make the G61 relay. 

 
Fig. 5 , GIGAVAC G81 package, 

using GIGAVAC Diaphragm Style, Double Throw relay design. 

  

 
Fig. 3 , GIGAVAC Diaphragm Style, 

Single Throw relay design

 
Fig. 4 , GIGAVAC Diaphragm Style, 

Double Throw relay design 
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EPIC® Sealed Relay & Contactor Designs (Patent Pending) 

The GIGAVAC Extended Performance Impervious Ceramic (EPIC®) sealing technology is a major break through in low-
cost, high quality sealing of relays and contactors. Prior to this new technology, sealed relays & contactors used all 
ceramic envelopes which are very expensive, glass to metal seals which do not provide true seals over long periods of 
time, or epoxy and plastic seals that do not provide the high temperature ratings or the micro-sealing needed to use 
higher performance back fill gasses. 

Because GIGAVAC EPIC® technology, Esterline's Leach International (one of the worlds largest aerospace electrical 
power distribution system integrators and manufacture of relays & contactors) teamed with GIGAVAC to develop the 
next generation 270Vdc contactors for aircraft. 

A Tech Report written by Avionics Magazine was published that does a good job explaining the benefits of EPIC® 
sealing technology, and why the aerospace industry has gone to 270Vdc high voltage systems. It's interesting that many 
industrial applications today such as solar power, fuel cells, micro-turbines, hybrid and electric vehicles, and other 
applications have gone to HVDC systems for the same reasons.  

Today, when you buy a GIGAVAC GX11 EPIC® sealed multi purpose contactor, you get proven superior technology 
at a price you can afford for industrial applications, equal to or less than what you would pay for open-air and lesser 
quality epoxy and plastic semi-sealed contactors. When you want a hassle free sealed contactor that works in almost 
any environment contact GIGAVAC, today's expert in advanced sealed relay and contactor designs. 

Learn more about the benefits of GIGAVAC EPIC® Sealing Technology in Avionics Magazine Tech Report.
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