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ABSTRACT: A transducer device having a primary winding, a 
plurality of secondary windings and a core electrically 
coupling the secondary windings with the primary winding. 
The secondary windings comprise a plurality of insulated 
wires bundled together and wound as a helical winding so that 
when an input signal is applied to the primary winding a 
separate output signal is induced in each of the secondary windings. 
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TRANSDUCER DEVICE 

The present invention relates to a transducer device, and 
more particularly to a transducer having a plurality of output signals. 
Transducers in general comprise a primary winding, a 

secondary winding and a core electrically coupling the prima 
ry and the secondary windings. Thus, when an electrical cur 
rent is applied to the primary winding, an output signal is in 
duced in the secondary winding. A proximity transducer is 
constructed so that when a metal object is moved toward the 
end of the core of the transducer the output signal will vary 
even though the input signal is maintained constant. Such 
proximity transducers can be used as switches to provide a 
signal when a piece of metal, such as an operating key, is 
moved toward the core of the transducer. 
For certain types of electrical equipment it is desirable to 

provide a plurality of output signals to operate a plurality of 
separate functions by the operation of a single actuator key. 
This has been previously achieved by using diode matrix cir 
cuits. However, such circuits take up considerable space, are 
expensive because of the number of electrical components 
required, and are time consuming to assemble in production 
of the electrical equipment. Therefore, it would be desirable 
to have a single switching means which would provide a plu 
rality of output signals upon the actuation of a single operating key. 

It is therefore an object of the present invention to provide a 
novel transducer device which produces a plurality of separate 
output signals. m 

It is another object of the present invention to provide a 
proximity transducer which will produce a plurality of output 
signals when a piece of metal, such as an operating key, is 
moved into proximity with the core of the transducer. 
These objects are achieved by a transducer having a prima 

ry winding, a secondary winding and a core electrically 
coupling the primary winding and secondary winding. The 
secondary winding comprises a plurality of wires bundled 
together and electrically insulated from each other. 
For the purpose of illustrating the invention there is shown 

in the drawings a form which is presently preferred; it being 
understood, however, that this invention is not limited to the 
precise arrangements and instrumentalities shown. 

FIG. 1 is a sectional view of an embodiment of the trans 
ducer device of the present invention. 
FIG. 2 is a circuit diagram of the transducer device. 
Referring to FIG. , the transducer device 10 of the present 

invention comprises a cylindrical bobbin 12 of an electrical in 
sulating material, such as a plastic or ceramic. The bobbin 12 
has a hole 14 extending longitudinally therethrough along the 
axis thereof, and three longitudinally spaced grooves 16, 18 
and 20 in its outer surface. A primary winding 22 of an insu 
lated electrically conductive wire is helically wound around 
the bobbin 12 in each of the end grooves 16 and 20. A secon 
dary winding 24 is helically wound around the bobbin 12 in 
the center groove 18. The secondary winding 24 comprises a 
plurality of separate electrically insulated wires 26 bundled 
together, such as by twisting them together along their length. 
The bundle of the wires 26 is then helically wound around the 
bobbin. A core 28 of a magnetic material is within the hole 14 
in the bobbin 12. The core 28 extends across the primary 
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winding 16 and the secondary winding 24, but is offset from 
one end of the bobbin 12 so as to project from the other end of the bobbin. 

In thc use of the transducer device 10, the primary winding 
22 is connected to a source of electrical current. The current 
passing through the primary winding 22 creates a magnetic 
field. The core 28 electrically couples the secondary winding 
24 with the primary winding 22 so that the magnetic field 
created by the primary winding induces an electrical voltage 
in each of the wires 26 of the secondary winding 24. Thus, 
there is produced a separate output signal in each of the wires 
26 of the secondary winding. 
When a metal member, such as an operating key 30, is 

moved close to the end of the core 28, the magnitude of the 
output signal from each of the secondary winding wires 26 will 
vary, and can be made to increase. Thus, the output signal 
from each of the wires 26 can be switched from a low value to 
a high value. By connecting each of the wires 26 of the secon 
dary winding 24 to a separate mechanism to be controlled, a 
single transducer 10 can be used to simultaneously operate a 
plurality of mechanisms. Although the transducer 10 is shown 
as having five wires 26 in the secondary winding 24, it has 
been found that it can include as many as eight wires and still 
provide satisfactory switching signals from each wire. Also, 
although the transducer 10 is shown as having the secondary 
winding in the center and the primary winding split on each 
side of the secondary winding, the primary winding can be in 
the center with the secondary winding being split on each side 
of the primary. 
The present invention may be embodied in other specific 

forms without departing from the spirit or essential attributes 
thereof and, accordingly, reference should be made to the ap 
pended claims, rather than to the foregoing specification as in 
dicating the scope of the invention. 
What I claim is: 
1. A transducer device comprising a primary winding for 

receiving an input signal, a secondary winding, a fixed core of 
magnetic material electrically coupling the primary winding 
and the secondary winding, said secondary winding including 
a plurality of separate wires which are bundled together and 
insulated from each other so that a plurality of separated out 
put signals are provided from a single input signal, and a key 
member of metallic material secured for being moved with 
respect to said core for switching the output signal of each of 
said wires from a lower value to a higher value. 

2. A transducer device in accordance with claim 1 including 
a cylindrical bobbin of an electrical insulating material, the 
primary winding and the secondary winding being wound 
around the bobbin and the core extending through the windings. 

3. A transducer device in accordance with claim 2 in which 
the bobbin has a hole extending longitudinally therethrough 
along its axis and the core is within said hole. 

4. A transducer device in accordance with claim 3 in which 
the bobbin has a plurality of annular grooves in its outer sur 
face and each of the windings is wound in a separate one of said grooves. 

5. A transducer device in accordance with claim 4 in which 
the bobbin has three annular grooves in its outer surface, one 
of said windings being wound in the center groove and the 
other of said windings being wound partially in each of the end grooves. 


