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My invention relates to autotransformers. 
This type of transformer is simpler and less 
expensive than a transformer with separate primary and secondary windings and is often 
used to connect together two circuits operat 
ing at different voltages when it is not nec 
essary that the two circuits be insulated from 
each other. An auto transformer winding 
includes a section which is common to the 

to two circuits connected to the transformer and 
a section which is in series with the two cir 
cuits. Varying conditions in the two circuits 
make it necessary at times to adjust the volt 
age ratio of the common and series windings 
of the transformer and the general object of 
the invention is to provide an improved auto 
transformer arranged for adjustment of the 
yoltage ratio of its common and series wind 
lingS. - . . ; 

Further objects and advantages will ap 
pear and the invention will be more fully ex 
plained in the following description taken 
in connection with the accompanying draw 
ing which shows diagrammatically an auto 
transformer constructed in accordance with 
the invention. 
The auto transformer shown in the draw 

ing includes a magnetic core having two outer 
winding legs 10 and 11 and a central leg 12 

' which, as shown, may not have any winding. 
The main winding of the transformer in 
cludes a common winding 13 on the winding 
leg 10 of the core and a series winding 14 
on the winding leg 11 of the core. An outside 
circuit 15 is connected across the common 
winding 13 which has one end connected to 
the ground 16. Another outside circuit 17 
is connected across the entire main winding, 
the circuit 17 operating, of course, at a volt 
age which is equal to the sum of the voltages 
of the common and series windings 13 and 14 
and which is therefore higher than the volt 
age of the circuit 15. An auxiliary winding 18 on the winding 
leg 10 is connected to a second auxiliary wind 

connector 20 so that the voltage ratio be 
tween these two windings may be adjusted or 
varied by changing the number of effective 
turns in the tapped winding. One of the 
windings 14 and 19, preferably the winding 
19, is similarly provided with taps and a 
suitable tap connector 21 so that the voltage 
ratio between these two windings may also 
be adjusted or varied. By confining the lat 
ter taps to the auxiliary winding 19 and leav 
ing the series winding 14 free of all tap con 
nections, this winding 14 may be effectively 
insulated without difficulty although the en 
tire series winding of an auto transformer 
often operates at voltages which are far above 
ground potential. It will be apparent that 
with the arrangement which has been de 
scribed, the voltage ratio between the common 
winding 13 and the series winding 14 may be 
varied and adjusted as desired by changing 
either or both of the tap connections and 
thus the effective number of turns of the 
windings 13 and 19. . . 
The numbers of turns in the windings 13, 

14, 18 and 19 are preferably so chosen that 
with the normal or average ratio between the 
voltages of the common and series windings 
13 and 14, the same amount of magnetic flux 
will flow in both of the winding legs 10 and 
11 of the core. Under these conditions, there 
will be no flux in the central core leg 12. If, 
however, this normal ratio between the volt 
ages of the common and series windings is 
changed by changing the effective number of 
turns in either or both of the windings 13 and 
19, then one of the winding legs 10 and 11 
will necessarily carry more flux than the 
other, the excess flux finding an easy return 
path through the central or third core leg 12. 
Under extreme conditions, the amount of ex 
cess return flux in the core leg 12 will usually 
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be considerably less than the amount of flux 
in either of the winding legs 10 and 11 so 
that the cross section of the core leg 12 may 
be considerably smaller than that of either 

ing 19 on the winding leg 11, the alixiliary winding leg. . 
The invention has been explained by de windings 18 and 19 being connected wit 

their voltages in opposition. One of the 
windings 13 and 18, preferably the winding 
13, is provided with taps and a suitable tap 

scribing and illustrating a particular embodi 
ment thereof but it will be apparent that ya 
rious changes may be made without departing 
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from the spirit of the invention or the scope 
of the appended claims. 
What claim as new and desire to secure 

by Letters Patent of the United States is: 
1. An auto transformer including a mag 

netic core having three legs, a common wind 
ing and an auxiliary winding on one of said 
legs, a series winding and an auxiliary wind 
ing on another of said legs, said auxiliary 
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windings being connected together with their 
voltages in opposition, and means for vary 
ing the effective number of turns in one of 
said windings to vary the ratio between the 
voltages of said common and series windings, 
the third core leg providing a return path for 
excess flux in either of said winding legs. 

2. An auto transformer including a mag 
netic core having three legs, a common wind 
ing and an auxiliary winding on one of said 
legs, a series winding and an auxiliary wind 
ing on another of said legs, said auxiliary 
windings being connected together with their 
voltages in opposition, and means for vary 
ing, the effective number of turns in one of said windings to vary the ratio between the 
voltages of said common and series windings, 
the third core leg having a smaller cross sec 
tion than either of said winding legs and pro 
viding a return path for excess flux in either 
of the winding legs. 

3. An autotransformer including a mag 
netic core having three legs, a common wind 
ing and an auxiliary winding on one of said 
legs, a series winding and an auxiliary wind 
ing on another of said legs, the two auxiliary 
windings being connected together with their 
voltages in opposition, and means for vary 
ing the effective number of turns in one of the 
windings on each of said winding legs to vary 
the ratio between the voltages of said com 
mon and series windings, the third core leg providing a return path for excess flux in 
either of said winding legs. 

4. An autotransformer including a mag 
netic core having three legs, a common wind 
ing and an auxiliary winding on one of said 
legs, a series winding and an auxiliary wind 
ing on another of said legs, said auxiliary 
windings being connected together with their 
Voltages in opposition, and means for varying 
the effective numbers of turns in said com 
mon, winding and in one of said auxiliary 
windings to vary the ratio between the volt 
ages of said common and series windings, the 
third core leg providing a return path for 
excess flux in either of said winding legs. 

5. An autotransformer including a mag 
netic core having three legs, a common wind 
ing and an auxiliary winding on one of said 
legs, a series, and an auxiliary winding on 
another of said legs, said auxiliary winding 
being connected together with their voltages 
in opposition, said series winding being free 
of connections between its terminals, and 
means including tap connections for varying 
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the effective number of turns of one of the 
other three windings to vary the ratio be 
tween the voltages of said common and series 
windings, the third core leg providing a re 
turn path for excess flux in either of said 
winding legs. 

In witness whereof, I have hereunto set my 
hand this 5th day of Nov., 1929. 

HENRY A. GERMAIN. 
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