REWINDING OF POWER TRANSFORMERS

When we buy an old radio, we all know what needs to be done. All capacitors
should be replaced, along with out of tolerance resistors, low emission
valves, bare wiring, etc. At the same time, we should be trying as much as
possible to leave it in its original appearance. All of this is relatively easy to
do.

The problem is when we find a burnt power transformer. Years ago, the
simplest thing was to remove the transformer and take it to a specialist to
rewind it. Unfortunately, many of these people are now either deceased or
retired. In some cases, we can find the same transformer model. But in other
cases, it is impossible to find a suitable replacement. There is also the
solution of replacing a transformer with another that has the same technical
characteristics. But in these cases, it is necessary to proceed to make new
holes in the chassis, considerably varying its original appearance.

| personally have come across blown transformers from ATWATER KENT and
JACKSON BELL. Interestingly, | have to say, that | have never come across
damaged power transformers from PHILCO.

Why not rewind them ourselves? Is it that difficult? The answer is no. It is
much simpler than it seems. Of course, you have to have a minimally good
winder. It is impossible to do it manually. In many of these transformers,
each winding may have several thousand turns.

| will approach the subject from a practical point of view. In any case, in
another article | can propose the demonstration of the formulas that | am
going to detail below.

When we come across a burnt-out transformer, the core of the transformer
is generally not damaged. Therefore, we remove all the windings and we are
left with only the core.

The formulas that we will use are three:

P=V.I P=S2 N=42/S



Where P is the power in watts, V voltage in volts, | intensity in amperes, S
area in cm? and N number of turns per volt.

Very important:

The power of a transformer depends strictly on the surface of the core. The
voltages of each winding strictly depend on the number of turns. Finally,
the amperages that each winding can withstand depends on the thickness
of the copper cables. In the latter case we need the attached table.

We will explain the issue with an example.

In my case, | found the totally burned transformer of the model 62
"SUNRISE", the first series of the JACKSON BELL.

We can find the schematic at:
http://www.nostalgiaair.org/PagesByModel/669/M0009669.pdf

This radio has 6 tubes: 4 type 24, 1 type 45 and one type 80.

Your transformer has 5 windings - the primary and 4 secondaries.

1.- Characteristics of the valves.

80 k=2A Vi=5V
24 k=1,75A Ve=2,5V
45 k=15A Ve=2,5V
2.- Windings.

80 secondary: 5 volts, 2 amps

45 secondary: 2.5 volts, 1.5 amps

24 secondary: 2.5 volts, 7 amps

3.- Core surface. See figure 1.
X=3.2cm Y =3.2cm

Therefore, the core surface: S = 10.24 cm?



4.- Maximum power.

P =S%2=(10.24)? = 104 watts

5.- Number of turns per volt.

N =42/S=42/10.24 = 4.10 turns per volt

6.- Gauges.
PRIMARY: 230 volts (voltage we have in Europe)

| =P/V =104/230 = 0.45 amps therefore, according to the table, a 26 gauge
corresponds to it

SECONDARY:

HT Secondary: 700 volts center tapped

| =P/V =104/(350+350) = 0.148 amps ====> 31 gauge

Secondary 80: | =2 amps ====> 20 gauge
Secondary 45 center tapped: | =1.5amps ====> 21 gauge
Secondary 24 center tapped: |1=7 amps ====> 14 gauge

7.- Total number of turns of each winding.
PRIMARY: 230 volts x 4.10 turns/volt = 943 turns

SECONDARY HT (CENTRAL TAP): 700 volts x 4.10 turns/volt = 2,870 turns (at
turn 1,435 the central tap must be removed)

SECONDARY 80: 5 volts x 4.10 turns/volt = 20.5 turns

SECONDARY 45 (CENTRAL TAP): 2.5 volts x 4.10 turns/volt = 10.25 turns (at
turn 5.125 the central tap must be removed)

SECONDARY 24 (CENTRAL TAP): 2.5 volts x 4.10 turns/volt = 10.25 turns (at
turn 5.125 the central tap must be removed)

WINDING CONSTRUCTION NOTES:

1.- To wind, we will have to acquire a reel, which fits perfectly in the core.



What winding should we start with? Theoretically, it is the same, but in
practice we always have to start winding with the thinnest wire. Why? By
using the thinnest gauge wire for the initial winding, the turns are closer
together in each pass which prevents the next winding from having any turns
between the winding that is below it.

Therefore, in our case we will start winding the HT, followed by the primary,
then the 45, the 80, and finally the 24 secondary.

2.- Between each winding you have to use insulating tape or fish paper.

3.- The center taps do NOT have to be cut and soldered. At the halfway point
you have to take the wire out and then put it back into the coil without
cutting. See figure 2.

4.- Once the windings are made, we will assemble the core. The metal plates
must be mounted alternately thus avoiding, as far as possible, Eddy currents.
See figure 3.

5.- When we look at the gauges, in the event that we do not have an
appropriate cable for the corresponding intensity, we will always choose the
next thickest cable from the table. Never the thinnest.

6.- Once the transformer is assembled, the voltages of the secondaries must
be checked before reassembling it inside the radio, to avoid possible errors in
the windings and seriously damaging other components of the device.

FINAL NOTE: One of the most important formulas in transformers is the
following:

N1/N2 =V1/V2 =12/11
In our case, we can verify that:
943/2870 = 230/700 = 0.148/0.45 = 0.328

When | checked the tensions, they gave the exact result. This is
not difficult to achieve. But | insist, you must buy a good winder.
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