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with the second winding 630. An input 665 of the transformer 600 is

connected befinreen the first end 622 of the first winding 620 and the second

end 634 of the second winding 630. An output 675 of the transformer 600

extends from the control arm 650 and the first end 622 of the first winding

5 620.

The core 610 is an iron core of rectangular cross section or any other

suitable cross-section. It should be appreciated however that the core may

be made of other materials such as grain-oriented silicon steel, an

amorphous material or any other suitable material. Furthermore, the core

10 may be a wound core of wire of a suitable cross section.

A cross-section, or cross-sectional area, of the wires of the first

winding 620 is smaller than across-section, or cross-sectional area, of the

wires of the second winding 630. The first winding 620 is wound around the

core 610 and the second winding 630 is wound over the first winding 630. As

15 previously mentioned, the second end 624 of the first winding 620 is

connected to the first end 632 of the second winding 630 to form a single

continuous winding. It should be appreciated that across-section of the

windings 620, 720 is chosen to suit the application based on a pawer rating.

Ends of the second winding 630 define upper and lower position limits

20 of the control arm 650.

in one embodiment, the first winding 620 may be made from a wire of

round cross-section, 1.6mm in diameter, and the second winding 630 maybe

made from a wire of rectangular cross-section with dimensions of 8mm wide

and 3mm thick. However it should be appreciated that other wires of other

25 suitable dimensions may be used. It should also be appreciated that the

second winding 630 may be made from multiple layers of metal or a

compressed powdered material to form the wire, Using this arrangement

may magnify the magnetic field in the coil of the wire.

A person skilled in the art will realise that the windings may be made

30 from a Litz wire. A Litz wire is where more than one wire of the same gauge

are twisted together to provide a path for heavier currents as well as aiding

Electromagnetic Interference (EfVll) performance, as the twisted wires act as
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control arm 740 and a stepper motor 750.

Similar to the linear transformer 600 of FIG 2, the second end 724 of

the first winding 720 is connected to first end 732 of the second winding 730.

In FIG 3, the second winding 730 has been cut-away for clarity to

5 show the first winding 720 under the second winding 730. In practice, the

second winding 730 extends over the first and second ends 722, 724

respectively of the first winding.

The control arm 740 includes a carbon brush 745 for making contact

with the second winding 730. An input 705 of the transformer 700 is

10 connected at the first end 722 of the first winding 720 and the second end

734 of the second winding 730. An output 755 of the transformer 700 is

connected between the carbon brush 745 and control arm 750 at any

position of the second winding 730 and the first end 722 of the first winding

720.

15 The core 710 is an iron core and is toroidal in shape. Across-section

of the first winding 720 is smaller than across-section of the second winding

730. The first winding 720 is wound around the core 710 and the second

winding 730 is wound over the first winding 720.

Similar to the linear transformer 600, in another embodiment only a

20 single winding is used of the larger cross-section wire used to form the

second winding 730. The first and second ends 732, 734 respectively of the

second winding 730 define upper and lower position limits of the control arm

740.

In one embodiment, the first winding 720 is made from a wire of round

25 cross-section, 1.6mm in diameter, and the second winding 730 is made from

a copper band of square cross-section with dimensions of 4.5mm. However it

should be appreciated that other wires of other suitable dimensions may be

used. Similar to the linear transformer 600, the thickness of the second

winding 730 gives the toroidal transformer 700 high current carrying

30 capabilities with minimal loss and, in one embodiment, is designed to carry

the necessary current it is designed for.

The second winding 730 is insulated from the first winding 720 using a
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CLAIMS 

 

1.  A system for reducing power consumption in a power supply circuit including: 

 a transformer including: 

  a core; 5 

a first winding including a first end and a second end of a 

first wire wound on the core; 

a second winding including a first end and a second end 

of a second wire, wherein the second wire has a larger cross-

section than the first wire and the second end of the first wire is 10 

connected to the first end of the second wire; 

an input at the second end of the second winding for 

connecting to the power supply circuit; and  

an output at a junction of the first and second windings 

for connecting to a load; and 15 

a controller for variably controlling an output voltage at the output, 

wherein the output voltage is less than a supply voltage at the input, to reduce 

the power consumption of the load. 

 

2.  The system of claim 1 wherein the system further includes a variac connected 20 

to the controller to variably control the output voltage. 

 

3.  The system of claim 2 wherein a first end of a winding of the variac is 

connected to a neutral line of the power supply circuit. 

 25 

4.  The system of claim 2 wherein a second end of a winding of the variac is 

connected to the output of the transformer. 
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5.  The system of claim 2 wherein an output of the variac is connected to a first 

end of the first winding. 

 

6.  The system of claim 1 wherein a second end of the second winding is 

connected to an active line of the power supply circuit. 5 

 

7.  The system of claim 1 wherein the core is an iron core. 

 

8.  The system of claim 1 wherein the core is linear in shape. 

 10 

9.  The system of claim 1 wherein the core is toroidal in shape. 

 

10.  The system of claim 1 wherein the core is an E and I core. 

 

11.  The system of claim 1 wherein the first winding is wound on a separate core to 15 

the second winding. 

 

12.  The system of claim 1 wherein the second winding is on a same core as the 

first winding. 

 20 

13.  The system of claim 1 wherein the controller includes a voltage sensor circuit 

for detecting a voltage at the output of the transformer. 

 

14.  The system of claim 13 wherein the voltage sensor circuit includes one or more 

comparators for comparing a voltage at the output of the transformer to an upper 25 

voltage limit and a lower voltage limit. 

 

15.  The system of claim 1 further including a remote sensor circuit connected to the 

controller, for monitoring a voltage at a remote device connected to the load. 

 30 
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16.  The system of claim 15 wherein the controller adjusts the output voltage of the 

transformer such that the voltage at the remote device is between a lower voltage limit 

and an upper voltage limit. 

 

17.  A method of reducing power consumption in a power supply circuit including the 5 

steps of: 

connecting an input of a transformer to the power supply circuit and connecting 

an output of the transformer to a load, the transformer including: 

a core; 

a first winding including a first end and a second end of a first 10 

wire wound on the core; 

a second winding including a first end and a second end of a 

second wire, wherein the second wire has a larger cross-section than 

the first wire and the second end of the first wire is connected to the first 

end of the second wire; 15 

an input at the second end of the second winding for connecting 

to the power supply circuit; and 

an output at a junction of the first and second windings for 

connecting to a load 

wherein an output voltage at the output is variable between a 20 

lower voltage limit and an upper voltage limit; and 

controlling the output voltage, such that the output voltage is less than a   

supply voltage, to reduce the power consumption of the power supply circuit. 

 

18.  The method of claim 17 wherein a variac is connected to the transformer to 25 

variably control the output voltage. 




