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(54) Belt-type electric shock device

(57) A beli-type electric shock device includes a belt having a buckle B1, a battery operated high voltage generator At
provided on the belt or mounted on or in the buckle (Fig. 3), and a pair cf spaced conductive strips 41, 42 provided on an
outer side of the buckle B1 and wired to the high voltage generator A1. Thus, in the event of an attacker attempting to
forcibly remove the belt, he will contact the strips 41, 42 and thereby receive an electric shock. The voltage generator A1
includes a battery cell (10, Fig. 1), a high voltage oscillator circuit (20) and a voltage doubler circuit (30).
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BELT-TYPE ELECTRIC SHOCK DEVICE

The invention relates to an electric shock device,
and more particularly to an electric shock device that
is incorporated in a belt.

Personal security devices are known in the art.
Examples of such devices include electric shock devices
and chemical sprays which are used to shock or
temporarily disable a would-be attacker so that a
potential victim may have an opportunity to escape.
However, a main disadvantage of conventional personal
security devices is that they are inconvenient to bring
along.

Therefore, the main objective of the present
invention is to provide an electric shock device which
can be worn by the user.

More specifically, the main objective of the present
invention is to provide an electric shock device which
is incorporated in a belt.

Accordingly, the preferred embodiment of the belt-
type electric shock device of the present invention
comprises: a belt including a flexible strip and a
buckle attached to one end of the flexible strip: a
battery operated high voltage generating means provided
on the belt and generating a high voltage output; and

an electrode means including a pair of spaced
conductive strips provided on an outer side of the

buckle and being wired to the high voltage generating
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means so as to receive the high voltage output.

The high voltage generating means comprises: a
battery cell means having a low dc voltage output; a
voltage oscillator circuit including a power supply

switch selectively connecting the voltage oscillator
circuit to the battery cell means so as to receive the
low dc voltage output, a transformer means having a
primary winding and a secohdary winding, a current
limiting resistor connecting one end of the primary
winding to one end of the secondary winding so as to
regulate output power at the secondary winding, and a
transistor means having a collector terminal connected
to the other end of the primary winding, an emitter
terminal connected to a negative terminal of the
battery cell means, and a base terminal, the voltage
oscillator circuit further including a resistor means
connecting the other end of the secondary winding to
the base terminal and a filter capacitor connected
across the battery cell means; and a voltage doubler
circuit including a first unidirectional current gate
having an anode terminal connected to a center tap of
the secondary winding, a first capacitor connected
across a cathode terminal of the first current gate and
the emitter terminal of the transistor means, a second
unidirectional current gate having an anode terminal
connected to the cathode terminal of the first current

gate, and a second capacitor connected across a cathode
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terminal of the second current gate and the center tap
of the secondary winding. One of the conductive pieces
is connected to the cathode terminal of the second
current gate. The other one of the conductive pieces is
connected to the emitter terminal.

When the power supply switch is operated to connect
the battery cell means and the voltage oscillator
circuit, a pulsating high voltage output is generated
across the conductive strips, thereby causing electric

shock to sémeone who comes into contact with the
conductive strips.

Oother features and advantages of the present
invention will become apparent in the following
detailed description of the preferred embodiments with
reference to the accompanying drawings, of which:

Figure 1 is a schematic electrical circuit diagram
of the high voltage generating means of the belt-type
electric shock device of the present invention;

Figure 2A illustrates a first arrangement of a pair
of conductive strips provided on a buckle of the belt-
type electric shock device of the present invention;

Figure 2B illustrates a second arrangement of a pair
of conductive strips provided on the buckle of the
belt-type electric shock device of the present
invention; and

Figure 3 is an jllustration of another preferred

embodiment of a belt-type electric shock device
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according to the present invention.

Referring to Figures 1, 2A and 2B, the belt-type
electric shock device of the present invention is shown
to comprise a high voltage generating means (Al), an
electrode means (A2) and a belt (B) including a buckle
(B1) provided on one end of a flexible strip (B2). The
high voltage generating means (Al) may be provided on
an inner side of the buckle (Bl) or on the flexible
strip (B2) adjacent to the buckle (Bl). The electrode
means (A2) is provided on an outer side of the buckle
(B1). The high voltage generating means (Al) includes a
battery cell means 10, a high voltage oscillator
circuit 20 and a voltage doubler circuit 30. The
electrode means (A2) includes a pair of spaced
conductive strips, 41 and 42.

The battery cell means 10 is a small low voltage
battery cell 11 which has a.l.5 dc voltage output. The
high voltage oscillator circuit 20 is connected to the
positive and negative terminals of the battery cell 11
and comprises a power supply switch 21, a transformer
22 and a transistor amplifier 23 to intermittently
generate an oscillating voltage. A current limiting
resistor 24 connects one end ofrthe primary winding 221
and one end of the secondary winding 222 of the
transformer 22. The other end of the primary winding
221 is connected to the collector terminal of the

transistor amplifier 23. The base terminal of the

)
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transistor amplifier 23 is wired to the variable
contact arm of a potentiometer 25. One of the terminal
ends of the potentiometer 25 is wired to the other end
of the secondary winding 222. The high voltage
oscillator circuit 20 further comprises a capacitor
filter 26 to be connected across the battery cell 11 to
filter out unnecessary ac signals.

The voltage doubler circuit 30 comprises a charge
branch 31 and a feedback branch 32. The voltage input
+o the charge branch 31 is taken from a center tap of
the secondary winding 222 and the emitter terminal of
the transistor amplifier 23. The charge branch 31
comprises a first unidirectional current gate 311
serially connected to a first capacitor 312. The
feedback branch 32 is connected to the center tap of
the secondary winding 222 and to the cathode of the
first current gate 311 and comprises a second
unidirectional current gate 321 and a second capacitor
322.

The conductive strip 41 of the electrode means (AZ)
is electrically connected to the cathode of the second
current gate 321. The conductive strip 42 of the
electrode means (A2) is electrically connected to the
negative terminal of the battery cell 11. Referring
once more to Figures 22 and 2B, the conductive strips,
41 and 42, are provided on the outer side of the buckle

(B1) and may be configured in different arrangements.
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Operation of the present invention is as follows:
When the power supply switch 21 is operated to connect
the battery cell 11 to the high voltage oscillating
circuit 20, current from the battery cell 11 flows
through the current limiting resistor 24, the secondary
winding 222 and to the potentiometer 25. The
potentiometer 25 provides a bias voltage to the base
terminal of the transistor amplifier 23, causing the
latter to conduct. The potential generated at the
primary winding 221 induces a voltage output at the
secondary winding 222. Current at the secondary winding
222 flows from the center tap thereof to the first
current gate 311 to charge the first capacitor 312. The
second capacitor 322 is simultaneously charged via the

second current gate 321 in order to produce the
required high voltage output.

As the bias voltage at the base terminal of the
transistor amplifier 23 gradually increases, the
transistor amplifier 23 reaches a saturation state, and
no voltage output is detected at the secondary winding
222. The first capacitor 312 then discharges via the
second current gate 321, the second capacitor 322, the
secondary winding 222 and the potentiometer 25 to once
more provide a bias voltage to the transistor amplifier
23 at the base-emitter terminals thereof, thereby
causing the transistor amplifier 23 to again conduct.

This illustrates how the high voltage generating means
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(A1) of the preferred embodiment generates one cycle of
a high voltage pulse.

Referring to Figure 3, the second preferred
embodiment of a belt-type electric shock device
according to the present invention is shown to have a
buckle (Bl) attached to one end of a flexible strip
(B2). The buckle (Bl) is provided with a manually
operated two-section switch 45 and a power supply
indicator 46 on a top end thereof. The high voltage
generating means (Al) is provided inside the buckle
(B1). The buckle (Bl) further confines a battery seat
47 to receive the battery cell 11. Thus, in case the
power supply switch was accidentally switched on, the
power supply indicator 46 will light up to warn the
user that the electric shock device is in operation.

An important feature of the present invention is
that *he current limiting resistor 24 limits the
voltage to the secondary winding 222 and the current
flowing through the same, thereby regulating the power
output at the secondary winding 222.

A second important feature of the present invention
is that the potentiometer 25 can be adjusted to vary
the rate of discharge of the first capacitor 312 to
thereby vary the frequency of the oscillating high
voltage output.

The advantages of using the belt;type electric shock

device of the present invention are as follows:
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1. The output power of the present invention and its
voltage output are relatively low, thereby reducing the
danger of using the same. The voltage output of a
conventional electric shock device ranges from 15 to 18
kilovolts, while its current output ranges from 2 to 3
amperes. The electric shock generated by the
conventional electric shock device is thus relatively
strong and is dangerous to handle. On the other hand,
the voltage output of the electric shock device of the
present invention ranges from 2200 to 2400 volts, while
its current output is approximately 0.15 amperes. Since
the voltage and current outputs are considerably less,
the electric shock generated by the present invention
is much weaker. The electric shock device of the
present invention is thus safer to handle.

2. The present invention is convenient to carry
since it is worn like an ordinary belt.

3. The electrode means (A2) is provided in front of
the user, thereby reducing the chances of accidental
contact. In the event that an attacker forcibly removes
the belt, he will contact the electrode means, thereby
shocking himself to therefore give the potential victim
an opportunity to escape. (Since the purpose of the
electric shock device is to scare off the attacker, the
current output has been reduced so as to minimize the

risk of killing someone).
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CLATMS:
1. A belt-type electric shock device, comprising:

a belt including a flexible strip and a buckle
attached to one end of said flexible strip:

a battery operated high voltage generating means
provided on said belt and generating a high voltage
output; and

an electrode means including a pair of spaced
conductive strips provided on an outer side of said
buckle and being wired to said high voltage generating
means so as to receive said high voltage output.

2. The belt-type electric shock device as claimed in
claim 1, wherein said high voltage generating means
comprises:

a battery cell means having a low dc voltage output;

a voltage oscillator circuit including a power
supply switch selectively connecting said voltage
oscillator circuit to said battery cell means so as to
receive said low dc voltage output, a transformer means
having a primary winding and a secondary winding, one
end of said primary winding being electrically
connected to one end of said secondary winding, and a
transistor means having a collector terminal connected
to the other end of said primary winding, an emitter

terminal connected to a negative terminal of said
battery cell means, and a base terminal, said voltage

oscillator circuit further including a resistor means
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connecting the other end of said secondary winding to
said base terminal; and

a voltage doubler circuit including a first
unidirectional current gate having an anode terminal
connected to a center tap of said secondary winding, a
first capacitor connected across a cathode terminal of
said first current gate and said emitter terminal of
said transistor means, a second unidirectional current
gate having an anode terminal connected to said cathode
terminal of Said first current gate, and a second
capacitor connected across a cathode terminal of said
second current gate and said center tap of said
secondary winding, one of said conductive pieces being
connected to said cathode terminal of said second
current gate, the other one of said conductive pieces
being connected to said emitter terminal;

whereby, when said power supply switch is operated
to connect said battery cell means and said voltage
oscillator circuit, a pulsating high voltage output is
generated across said conductive strips, thereby
causing electric shock to someone who comes into
contact with said conductive strips.
3. The belt-type electric shock device as claimed in
claim 2, wherein said voltage oscillator circuit
further comprises a filter capacitor connected across

said battery cell means.

10
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4. The belt-type electric shock device as claimed in
claim 2, further comprising a current limiting resistor
electrically connecting said one end of said secondary
winding and said one end of said primary winding,
output power at said secondary winding being regulated
by said current limiting resistor.
5. The belt-type electric shock device as claimed in
claim 2, wherein said resistor means is a
potentiometer, said base terminal being electrically
connected to a variable contact arm of said
potentiometer, said potentiometer being adjusted to
vary the frequency of said pulsating high voltage

output.

6. The belt-type electric shock device as claimed in

claim 1, wherein said high voltage generating means is

provided on said flexible strip adjacent to said

buckle.

7. The belt-type electric shock device as claimed in

claim 1, wherein said high voltage generating means is

provided on an inner side of said buckle.

8. The belt-type electric shock device as claimed in

claim 1, wherein said high voltage generating means is

provided inside said buckle.

9. The belt-type electric shock device as substantially
described hereinbefore with reference to the

accompanying drawings.
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