100:1 Stepdown Isolation Transformer

This transformer was designed as a compromise between size and manufacturability.  It is loosely rated at 5VA and is intended for use on line voltages up to 500VAC 50/60Hz continuously, but can accept voltages up to 600VAC for intermittent use if M6 grade lamination is used.  This part is envisioned in a final assembly of an enclosure with dimensions of about a 2” cube, with a male BNC on one end for connection to test equipment and leads terminating in alligator clips on the other end for connection to the mains being monitored.  Female banana sockets on ¾” centers would give greater flexibility for the mains connection, allowing use of standard test leads.  The enclosure should be encapsulated for durability.

Lamination is a 5/8” stack of EI21, of any gauge, made by the following:

Thomas and Skinner 

EI 1/2H

Tempel  


EI-50/0050

National Arnold 

EI21

Magnetic Metals 

Type 21 EI

The construction will be on a split bobbin to guarantee isolation.  A PC type bobbin will simplify the connection of leads to the windings.  A Yarborough/Timco part number for a split bobbin, EI21 by 5/8” stack is TH-262-CF.  RAM sales will be able to provide this or an equivalent.

The mains section of the bobbin will be wound with 44AWG mag wire.  HAPTZ or heavy insulation is recommended.  Wind 7500 turns in about 70 layers, putting a layer of Mylar tape every 2000 turns.  The DCR should be about 5000 ohms.

The low voltage section (BNC termination) will be wound with 30AWG mag wire. Single Nyleze insulation is fine here.  75 turns in about three layers; DCR should be about 2.6 ohms.

The part should be vacuum varnished, hooked up to the terminals inside the enclosure, and then fully encapsulated.  This will provide the best shock, vibration and moisture protection.

