
Toroid Rewinding
01-22-08 PES

Project started approximately 3:45 PM. 

Step 1: Find tape that secures final wrap of Mylar strip. Remove tape and start unwinding the Mylar strip. This 
was greatly facilitated by making a cardboard shuttle to hold the strips as they are removed. The length of the 
shuttle should be about as long as ½ of the combined length of one winding. For M-E177 (9517), the thickness 
is 1.75”, and the overall diameter is 6.75”, with a core diameter of 3”, so each winding is about (6.75”-3”) + 
2*1.75” = 7.25”, so a shuttle length of 3.5” to 4” works well.

Step 2: Continue to unwind the strips of Mylar until you come to the end of a winding, where it will be secured 
with another piece of tape. Remove the tape and use it to complete the shuttle so it does not come unwound. 
For short sections of windings, you can add the next winding to the previous shuttle.
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Step 3: All of the Mylar wraps were removed by about 4:30 PM. This included making the shuttles from 
cardboard, determining the best way to unwrap, and taking photographs. It should take no longer than about 30 
minutes to unwrap each toroid to expose the enameled copper windings.

Step 4: The electrical windings and an insulating sleeve are held in place at one point with clear tape and also 
some tan tape which separates the splices from the thermal switch (yellow wires) to the white wires which exit 
the transformer. Carefully cut the clear tape and lift up the splices to allow the outer winding to be unwrapped.
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Step 5: Unwrap the specified number of turns from the toroid core. M-E177 has 304 turns, so a 15% reduction is
45 turns. This will leave 259 turns, so the output voltage will be 0.927 VAC at 240 VAC input. Wind the 
removed turns on a spindle, and keep the bundle compressed as much as possible, or it may become too fat to 
pass through the toroid hole. Removing the windings took about 10 minutes.

Step 6: The 45 turns took up an arc of about 120 degrees, or about 1/3 of a full winding. This is consistent with 
a two layer winding pattern that proceeded clockwise for 360 degrees and then returned counterclockwise to its 
place of origin. This is viewed from the side of the toroid where the primary connections were terminated, and 
the winding started through the hole from that side.

Step 7: Using high temperature Mylar tape, secure the loose winding to the core, and route the wire back along 
the edge to where the original junction was. Use full loops of tape that overlap for maximum strength, and try to 
keep the winding as flat as possible. This takes about 10 minutes.
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Step 8: Replace the sleeve over the modified winding. Bend it so that it follows the other end of the winding, and
cut the wire to match the length. Mark the modified winding, and slide the large sleeve over the two primary 
wires and the temperature sensor wires. 2 minutes.

Step 9: Using the same high temperature tape, fully secure and position the large sleeve and windings to the 
body of the toroid. 5 minutes.
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Step 10: Secure one end of a Mylar strip near the primary junction, and wrap several layers tightly in a criss-
cross pattern until the windings within 1” of the junction are covered. Keep tension on the wraps and secure with
a piece of tape. 2 minutes.

Step 11: Continue in the same direction using tight wraps of tape, with about 50% overlap. Secure with strips of 
adhesive tape every 15-20 wraps. At the end of any length of tape, secure it to the transformer, splice a new 
piece of tape to the end, and continue wrapping in the same direction. About 30 minutes.

Step 12: After covering the entire surface of the windings, make a label for the transformer. In this case, it would
be:

M-E177 (Modified)
240 VAC, 0.927 V/turn

01/18/08 – PES

Step 13: Continue wrapping over the label, until there are at least two layers of wrapping evenly distributed over
the surface of the toroid. It should have a milky white color, with the enamel windings just barely visible. Make 
sure the end of the wrapping is securely fastened with several turns of adhesive tape. About 15 minutes.

There was a considerable length of Mylar tape left over.

Total time for the job was about 105 minutes. With proper setup, and practice, it could probably be done in 
about one hour.
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