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LE: A POWER_REDUCING DEVICE FOR CEILING FANS

I'-]

The present invention relates to a power reducing
device for ceiling fans which transforms a power supply
of 220V to a power supply of no greater than 110V to
safely supply the ceiling fan.

Referring to Fig. 1, a conventional power reducing
device for a ceiling fan involves a transformer {TR).
A selector switch (SW) selectively connects one of the
three outputs of the transformer (TR) to reduce the
290V to a lower voltage (for example, 110V) to drive a
motor (M) of the ceiling fan at various speeds. The
motor (M) has two parallel coils (W1), (W2) with a
capacitor (C) to increase the voltage of the network to
start the motor (M).

The disadvantage of the conventional power
reducing device lies in the large size of the
transformer (TR) which makes the switch an unsightly
site in a well decorated room.

Accordingly, it is the object of the present
invention to provide an improved power reducing device
for ceiling fans where the size is far smaller than
conventional transformer-type devices.

According to the present invention, the capacitive
switching device SW1, as shown in Fig. 2, comprises a
switch with three éapacitors instead of a transformer.
The motor (M) can be regarded as an inductive circuit.

Every electrician knows that when an alternating



05

10

20

current is applied to a serial circuit comprising a
capacitive part of capacitance C (reactance X=1/2mEC)
and an inducﬁive part of inductance L (reactance XL= 2
fL), then the total voltage Vtotal the two components
will be distributed in the two parts, depending on the
imbedances thereof. The capacitive part receives a
partial voltage of chvtotal * Xc/(Xc+XL), while the
inductive part receives Vi=Viotal * XL/(XC+XL). Since
Vtotal and XL are constant, by properly selecting the
value Xc { therefore the capacitance of the capacitive
part) the voltage Vi of the motor can be reduced to a
value of no greater than 110V. Since the size of
capacitors which provide the required capacitance is
far smaller than the transformer (TR), the size of the
power reducing device can be greatly decreased.
Furthermore, the power loss caused by the capacitive

switching device is less than that of a transformer.

In the drawings:

Fig. 1 is a circuit diagram of a conventional
transformer—-type power reducing device for a ceiling

fan;

Fig. 2 is a circuit diagram of <the present

invention;

Fig. 3 is a circuit diagram of this invention with

a reverse device and a bulb;

Fig. 4A shows a circuit diagram with a switch set
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on "high speed”;
Fig. 4B shows a circuit diagram with the switch
set on "medium speed"; and

Fig. 4C shows a circuit diagram with the switch

set on "low speed”.

Referring to Fig. 2, and as stated before, a
capacitive switching device (SW1) in used to replace
the transformer (TR) in Fig. 1. Iin the example, the
capacitive switching device (SW1) comprises three
capacitors (21), (22), and (23) of capacitance c1i, c2,
and C3, which can be equal in value. The capacitive
switching device (SW1) has four switching positions.
In a first position, a switch being set on "high
speed", the capacitance is C=C1+C2+C3 (see Fig. 4A); in
a second position, the switch being set on "medium
speed”", the capacitance is C=C1+C2 {see Fig. 4B),7in a
third position, the switch being set on "Jow speed",
the capacitance is C=Cl (see Fig. 4C); and in a fourth
position, the switching device (SWi) is in an "OFF"
state. Such switching devices are available on the
market thus its details are not necessarvy. It is only
noteworthy that in the first position, when a motor (M)
receives a greatest partial voltage VL, the partial
voltage Vi value must not be greater than 110V,

Referring to Fig. 3, a reverse circuit (43} is
provided to reverse the direction of tge motor (M)} when

only a fan is desired to cause circulation of air in =



_1;._

a room. Optionally a bulb (5} can be provided at the
center of the fan. Since accessories (4), (5) are

known means, their details are not necessary.
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CLAIMS:

A power reducing device for reducing an AC power
supply of voltage V1 to a lower voltage V2 for a fan
with a motor (M), characterized in that said power
reducing device is a capacitive circuit (SW1) serially
connected between a source of said AC power supply of
voltage V1 and said motor (M), said power reducing
device having a plurality of switching positions
respectively corresponding to open—-circuit states of
said power reducing device and to different

capacitance values.
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