
RATING 

UNKNOWN 

POWER TRANSFORMERS 
How to find the current rating and operating characteristics 
of standard power transformers by using two simple graphs. 

OWER transformers are designed and built to do a cer- 
tain job. Their ratings are clearly spelled out in the man- 
ufacturers' catalogues and this makes the selection of an 

appropriate transformer a relatively simple matter. 
What should be done, however, when such catalogues are 

not available? This is often the situation when salvaged trans- 
formers are being considered for a project. A few simple 
measurements will permit the rating of a transformer with 
the aid of the curves given here. This makes it possible to 
avoid a power transformer that is too small for the job at hand. 

The method to be discussed is useful for checking unknown 
power transformers to be used with a full -wave, center - 
tapped rectifier circuit, as shown in Fig. 1. The curves cover 
a size range of about 30 to 300 volt -amperes (va.). 

Unenergized Testing 
The first step in the rating process is to tighten the through 

bolts and check the leads. If the transformer is still mounted 
in a piece of equipment, it will be necessary to remove tubes 
or disconnect other loads before making the required meas- 
urements. Check the continuity of all windings and record 
the d.c. resistance values for these windings. If the leads are 
not properly color- coded, tag them. The winding (s) having 
the highest resistance will be the high -voltage winding for 
the rectifier. If only two high -voltage leads are found, check 
to see if the center -tap is grounded internally. The resistance 
to ground -core or case -will be about half that of the resist- 
ance between leads if this is so. If the high- voltage or other 
winding is tapped, this may be determined by the continuity 
and resistance checks. 

Occasionally an extra lead is found which does not appear 
to connect to any winding. This lead may connect to a Fara- 
day shield located between the primary and the several sec- 
ondary windings. The other winding having appreciable 
resistance will be the primary. The d.c. resistance of most 
heater windings is usually too low to be measured conven- 
iently. After identifying all windings by continuity check, 
make another check from winding to winding to make sure 
that there is no internal short between windings. This com- 
pletes the unenergized testing on the transformer. 

"Cooking" the Transformer 
Hook the transformer primary to a source of power. The 

transformer should be allowed to "cook" for several hours to 
see how hot it gets under no -load. A transformer with a 

shorted turn will usually destroy itself very quickly. Most 
transformers will become warm at no- load -warm but not hot. 
The transformer must become warm even though not loaded 

24 

By 

H. Q. DUGUID 

electrically because the iron losses must be dissipated. Exces- 
sive heating or noise are warnings of trouble although the 
noise might be due to a loose lamination in the core. 

While the transformer is "cooking," check and record the 
no -load voltage developed by the several windings. This 
check will further identify the various heater windings. CAU- 
TION: Never connect more than one voltmeter lead to a 
winding before energizing the transformer. The transient volt- 
age developed in the secondaries by current inrush into the 
primary can damage the voltmeter. Learn the one -hand tech- 
nique -one hand in the pocket. Use insulated alligator clips 
on the meter leads and it will be easy to make all connections 
with one hand. If possible, measure the no -load primary cur- 
rent. This is a relative indicator of trouble. 

Current Ratings 
The no -load primary current will range from about half of 

full -load current for very small transformers -particularly 
those operating at high magnetic flux density in the iron -to 
about one -eighth of full -load current for larger units of, say, 
300 -va. rating. 

To determine the maximum current that can be drawn 
from the high -voltage secondary as d.c. current from the filter, 
it is necessary to calculate the unit resistance of the high -volt- 
age winding. Divide the measured d.c. resistance in ohms by 
the open -circuit or no -load a.c. voltage to get ohms /volt. 
Since the two halves of the high -voltage winding may be 
slightly different, use the total voltage and the total ohms to 
get an averaged value. Read on the curves of Fig. 2 the per- 
missible d.c. current (in ma.) that can be drawn from the 
filter for either choke or capacitor input filter. 

The plate -to -plate a.c. voltage of the high -voltage winding 
under load can be approximated by subtracting from the 
measured no -load voltage the product of the d.c. load current 
( in amps. ) and twice the measured d.c. resistance from plate- 

Fig. 1. Transformers are to be used in full -wave circuit. 
Typical resistance values and voltages are indicated here. 
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