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(57) Abstract

An energy discharge circuit includes a high—power ultracapacitor (4) for providing pulses of electrical energy to a sealer (8) in an

apparatus for sealing a plastic bag (38). The ultracapacitor (4) is charged by a power supply and discharges the stored energy to the sealer
(8), thereby enabling the sealing apparatus to seal the plastic bag (38) without the need for a high energy continuous electrical power source.
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particularly, to a plastic bag sealin g apparatus with an ultracapacitor power
supply circuit.

2. Background

Various types of electrical power supply circuits have been developed
and used for supplying electrical power to plastic bag sealers. Conventional

to receive power from direct current (DC) power sources. Some of these

conventional circuits include conventional rectifier circuits adapted to convert AC

power into DC power. Some of the conventional rectifier circuits include a
capacitor which serves as a low-pass filter to smoothen DC pulses converted
from the AC waveform. These conventional capacitors in the conventional
rectifier circuits generally have small capacitances, usually m the range of several
microfarads. In general, the conventional capacitors in conventional power
supply circuits serve only as low-pass filters to filter out high frequency jitters
to smoothen the DC pulses, and have capacitances too small to serve as energy
storage units for supplying electrical power. A conventional plastic bag sealer

usually includes a heating element powered by continuous energy from a
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conventional power supply circuit. However, the conventional power supply
circuit is generally bulky and energy inefficient.

Furthermore, a conventional plastic bag sealer requires a timer or a heat
sensor to control the amount of heating generated by the heatin g element to seal
the plastic bags because the power supply circuit itself does not control the
amount of energy supplied to the heating element. Moreover, the size, weight
and energy inefficiency of conventional power supplies make them unsuitable for
implementation in a portable or battery-operated plastic bag sealer. In some .
countries the AC voltage may not be compatible with the power supply circuit
In a conventional plastic bag sealer, and in some areas AC power may not be
available. A portable or battery-operated bag sealer with a compact power
supply circuit may be desirable for applications such as the preservation of

perishable goods at locations in which AC power is not available or is supplied
at a different standard AC voltage.

Therefore, there is a need for a plastic bag sealer with a power supply
circuit that is sufficiently light and small for portable applications. There is a
further need for a plastic bag sealer with a hi gh efficiency of energy conversion
fof use with low voltage power supplies such as batteries. There is yet a further

need for a plastic bag sealer with a power supply circuit that generates a fixed
and predetermined energy for each sealing without the necessity for a timer or

a heat sensor to control the amount of energy used for sealing each bag.

SUMMARY OF THE INVENTION
The present invention satisfies these and other needs. In view of the
above problems, the present invention provides a plastic sealing apparatus with
a power supply circuit that includes an ultracapacitor to store a large amount of

electrical energy which is released to a sealer upon discharge. In accordance

PCT/US99/01641
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with the present invention, an apparatus for sealing together at least two plastic
layers roughly comprises:

(a) an electrical energy discharging circuit including a power supply
and an ultracapacitor coupled to the power supply, the ultracapacitor capable of

(b)  a sealer coupled to receive the electrical energy from the electrical
energy discharging circuit.

The poWer supply can be either an alternating current (AC) power supply
Or a direct current (DC) power supply. If the power supply is an AC power
supply, the AC voltage can be downconverted and rectified by a diode to provide

be used with a low voltage DC power supply such as a battery to provide the
power needed for sealing plastic bags. Yet another advantage of the invention

is that it obviates the need for a timer or a heat sensor to control the amount of
encrgy needed for sealing each plastic bag.
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to the present invention: and

Fig. S is a partial perspective view of the apparatus of Fig. 4 with the

hood in a partially opened position showing a heat sealer.
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DETAILED DESCRIPTION
Fig. 1 shows a circuit diagram of an embodiment of the apparatus for
sealing plastic bags according to the present invention, with a power supply input

the diode 12. In the illustrative embodiment shown in Fig. 1, the transformer
10 includes a primary 10a connected to the AC power supply 2 and a secondary
10b connected to the diode 12. A first resistor 14, which serves as a charge

control resistor, may be optionally provided to control the rate of charging the

ultracapacitor 4.

A discharge circuit 16 is coupled to receive an electrical discharge from
the ultracapacitor 4. The discharge circuit 16 includes the sealer 8, an example
of which is a conventional heat sealer for sealing plastic layers. The discharge

circuit 16 may also include a second diode 18, for example, a light emitting
diode (LED), for emitting a visible light to indicate that electrical energy is being
discharged from the ultracapacitor 4 in the sealing process. The LED 18 can be
connected in parallel with the sealer 8, and the discharge circuit 16 may further

include a second resistor 20, which serves as an LED resistor, connected in series
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with the LED 18. The LED 18 merely serves to indicate to an operator the status
of energy discharge to the plastic bag sealer 8 , and is thus not critical to the
present invention.

The switch 6 can be a two-position switch which is adapted to occupy a
first position 22 where the ultracapacitor 4 is charged with the electrical energy

from the power supply 2 when a closed circuit is formed between the
ultracapacitor 4, the diode 12, the secondary 10b of the transformer 10, and the

~ first resistor 14. When the switch 6 is in the first position 22, the ultracapacitor

4 is charged and a voltage across the ultracapacitor 4 is formed with a voltage
polarity indicated in Fig. 1. The charging of the ultracapacitor 4 continues until
the voltage across the ultracapacitor 4 is about the same as the peak voltage of
the AC wairefonn at the secondary 10b of the transformer 10. The switch 6 can
be switched from the first position 22 to the second position 24 such that a closed
circuit is formed between the ultracapacitor 4 and the discharge circuit 16. At
this time, a current flows from the ultracapacitor 4 to the sealer 8, thereby
transferring the electrical energy stored in the ultracapacitor 4 to the sealer 8 for
sealing plastic bags. In addition to sealing plastic bags, the apparatus according
to the present invention can also be used for sealin g other layers such as polymer
layers, rubber layers, or specially coated papers or films.

In the illustrative example shown in Fig. 1, the LED 18 is reverse biased
with respect to the voltage across the ultracapacitor 4, and therefore only a
negligibly small current flows through the serially connected LED 18 and the
LED resistor 20. After the electrical energy stored in the ultracapacitor 4 is
discharged to the sealer 8, the switch 6 can be switched back to the first position
22 to recharge the ultracapacitor 4. The switch 6 may be switched between the

first and second positions 22 and 24 in multiple repetitions to seal a plurality of
plastic bags successively.
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The switch 6 may be implemented in various confi gurations. For

example, a simple conventional two-position mechanical switch can be used as

5 not required. For a plastic bag sealing apparatus which is de31gned to seal a
plurality of plastic bags within a short period of time, the switch 6 can be

implemented as a conventional automatic reset-to-charge switch such that the

switch 6 engages the first position 22 for charging the ultracapacitor 4 over a

fixed time interval and the second position 24 for energizing the sealer 8 over
10 another fixed time interval.

In some applications in which the plastic bag sealing apparatus is
required to seal various types of plastic bags or plastic bags with various
thicknesses, variable sealing times may be required. In these applications, the
switch 6 may be implemented as a conventional adjustable reset switch that

15 allows an operator to set variable time intervals for the switch 6 to engage the
first position 22 for charging the ultracapacitor 4 and the second position 24 for
discharging the energy stored in the ultracapacitor 4 to the sealer 8. The two-
position mechanical switch, the automatic reset switch, and the adjustable reset
switch are conventional and well known to a person skilled in the art. However,

20 the present invention is not limited to these types of switches; other types of
switches can also be used as the switch 6.

The ultracapacitor 4, which stores the electrical energy necessary for the
sealer 8 to seal plastic bags, should have a sufficiently large capacitance, for
example, in the range of about 1F to about 10F, to be able to store the amount

25 of energy required. This is in contrast to conventional capacitors used for

142 amabad
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The conventional capacitors in such power supply circuits are not nearly
sufficient to provide the electrical energy needed to seal a plastic bag. Examples

of the ultracapacitor 6 include one made of sandwiches of plastic and electrolyte-
soaked carbon. Alternatively, the ultracapacitor 6 may be made of ceramics. It

5 is understood that the present invention is not limited to these types of
ultracapacitors. Other types of capacitors that provide a large capacitance to
store sufficient electrical energy for discharge to the plastic bag sealer 8 can also

be used as the ultracapacitor 4 in the circuit according to the present invention.

Fig. 2 shows a circuit diagram of another embodiment of the present

10 invention with the power supply input 1 connected to a direct current (DC) power
supply 26 instead of the AC power supply 2 of Fig. 1. The circuit of Fig. 2 is

similar to that of Fig. 1 except that the transformer 10 and the rectifying diode

12 are not required for the DC power supply 26. The ultracapacitor 4, the

switch 6, and the sealer 8 are connected in the same manner as in Fig. 1. The
15 charge control resistor 14 may be optionally included to control the rate of charge

by the DC power supply 26 to the ultracapacitor 4 when the switch 6 is in the
first position 22 to form a closed circuit between the DC power supply 26, the

charge control resistor 14, and the ultracapacitor 4. The switch 6 can be

switched to the second position 24 to form a closed circuit between the

20 ultracapacitor 4 and the sealer é, thereby discharging the electrical energy stored
in the ultracapacitor 4 to the sealer 8.

In a manner similar to that which is shown in Fig. 1 and described

above, the discharge circuit 16 in Fig. 2 may optionally include an LED 18

connected in parallel with the sealer 8, and may further include an LED resistor

25 20 connected in series with the LED 18. The LED 18, which is reverse biased

with respect to the voltage across the ultracapacitor 4, emits a visible light to

indicate a discharge from the ultracapacitor 4 when the ultracapacitor 4 supplies

T D e MMV EPENIIIMS MAM MM r An O 3 b e e = L st e 44



CA 02320181 2000-08-11

WO 99/41076 PCT/US99/01641

10

15

20

25

- Q-

the energy to the sealer 8. A low voltage battery or series of batteries can be
used as the DC power supply 26. In the embodiment shown in Fig. 2, only a
low DC voltage, for example, in the range of about 12 volts to about 24 volts,
1s needed to charge the ultracapacitor 4.

Fig. 3 shows a circuit diagram of another embodiment of the present
invention similar to Figs. 1 and 2 except that the heat sealer 8 is replaced with
a heat pulse or ultrasonic generator 28. Heat pulse or ultrasonic generators can
be used for heat sealing with pulses of high energy electricity, which can be
readily provided by the ultracapacitor 4. The power supply for the circuit of Fig.
J is indicated generically by block 30, which can be either the AC power supply
2 with the transformer 10 and rectifying diode 12 of Fig. 1 or the DC power
supply 26 of Fig. 2 connected to the power supply input. 1. The heat pulse or

ultrasonic generator 28 is energy efficient and therefore may be desirable for

portable applications.

Fig. 4 shows a perspective view of an embodiment of a plastic bag
sealing apparatus 32 having a base 34 and a movable top portion or hood 36

engaging a plastic bag 38 with at least two plastic layers 40 and 42. Two release

and second touch buttons 48 and 50, respectively. For example, when the first
touch button 48 is pressed, the switch 6 of Figs. 1-3 moves into the first position
22 to charge the ultracapacitor 4, and when the second touch button 50 is
pressed, the switch 6 moves into the second position 24 to discharge the energy
stored in the ultracapacitor 4 to the plastic bag sealer 8. The LED 18 in Figs.
1-3 may be positioned on the hood 36 in Fig. 4 as an indicator light which

indicates a discharge.
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Fig. § shows a partial perspective view of the plastic bag sealing

apparatus of Fig. 4 with the hood 36 in 2 partially disengaged position from the
base 34,

to prevent the plastic layer 42 from adhering to the heat sealer 8 when it is
heated.

Figs. 4-5 show only one illustrative embodiment in which the power

supply circuits of Figs. 1-3 with the ultracapacitor 4 can be implemented.

invention as set forth in the claims.

PCT/US99/01641
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CLAIMS
What is claimed is:
1 1. An apparatus for sealing at least two layers, comprising:

(@) an electrical energy discharging circuit including a power

6 (b)  a sealer coupled to receive the electrical energy from the
7 electrical energy discharging circuit.

1 2. The apparatus of claim 1, wherein the electrical energy

2 discharging circuit further includes a charge control resistor coupled between the
3 ultracapacitor and the power supply input.

1 3. The apparatus of claim 1, wherein the power supply input is
2 adapted to be coupled to a direct current (DC) power supply.

1 4. The apparatus of claim 1, wherein the power supply input is
2 adapted to be coupled to an alternating current (AC) power supply.

1 5. The apparatus of claim 4, wherein the electrical energy

-2 discharging circuit further includes a first diode coupled between the power
3 supply input and the ultraCapacitor.
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1 6. The apparatus of claim 4, wherein the electrical energy
2 discharging circuit further includes a transformer coupled between the power
3 supply input and the ultracapacitor.
1 7. The apparatus of claim 1, wherein the electrical energy
2 discharging circuit further includes a switch connected between the power supply
3  input, the ultracapacitor and the sealer, the switch capable of occup ying a first
4  position to charge the ultracapacitor with the electrical energy from the power
5  supply input and a second position to discharge the electrical energy stored in the
6 ultracapacitor to the sealer.
1 8. The apparatus of claim 1, wherein the electrical energy
2 discharging circuit further includes a second diode connected in parallel with the
3  sealer.
1 9. The apparatus of claim 8, wherein the second diode comprises a
2 light emitting diode (LED).
1 10.  The apparatus of claim 8, wherein the electrical energy
2 discharging circuit further includes a second resistor connected in series with the
3  second diode.
| 11.  The apparatus of claim 1, wherein the sealer comprises a heat
2  sealer.

CA 02320181 2000-08-11
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1 12. The apparatus of claim 1, wherein the sealer comprises a heat
2  pulse generator.

1 13.  The apparatus of claim 1, wherein the sealer comprises an
2  ultrasonic generator.

1 14.  An apparatus for sealing at least two plastic layers, comprising:

2 ()  a power supply input capable of being supplied with an
3 electrical energy;

4 (b)  an ultracapacitor coupled to store the electrical energy
5 received by the power supply input;

6 (c)  a discharge circuit coupled to discharge the electrical
7 energy stored in the ultracapacitor: and

8 (d) a sealer coupled to receive the electrical energy from the
9 discharge circuit.

2 adapted to be coupled to a direct current (DC) power supply.




CA 02320181 2000-08-11

WO 99/41076 PCT/US99/01641

_14....

1 17.  The apparatus of claim 14, wherein the power supply input is
2 adapted to be coupled to an alternating current (AC) power supply.

1 18.  The apparatus of claim 17, further comprising a first diode
2 coupled between the power supply input and the ultracapacitor.

1 19.  The apparatus of claim 17, further comprising a transformer
2 coupled between the power supply input and the ultracapacitor.

20.  The apparatus of claim 14, wherem the discharge circuit further

includes a swnch connected between the power supply input, the ultracapacitor
and the sealer, the switch capable of occupying a first position to charge the
ultracapacitor with the electrical énergy from the power supply input and a

second position to discharge the electrical energy stored in the ultracapacitor to
the sealer.

AN N AW N

—

21.  The apparatus of claim 14, wherein the discharge circuit further
2 includes a second diode connected in parallel with the sealer.

1 22.  The apparatus of claim 21, wherein the second diode comprises
2 alight emitting diode (LED).

1 23.  The apparatus of claim 21, wherein the discharge circuit further

2  includes a second resistor connected 1n series with the second diode.
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1 . 24.  The apparatus of claim 14, wherein the sealer comprises a heat
2  sealer.
1 25.  The apparatus of claim 14, wherein the sealer comprises a heat
2  pulse generator.
1 26.  The apparatus of claim 14, wherein the sealer comprises an
2  ultrasonic generator.
1 27.  An apparatus for sealing at least two plastic layers, comprising:
2 ()  a power supply input capable of being supplied with an
3  electrical energy;
4 (b)  an ultracapacitor coupled to store the electrical energy
5 received by the power supply input;
6 (©)  a discharge circuit coupled to the ultracapacitor, the
7 discharge circuit including a sealer; and
8 (d)  a switch connected between the power supply input, the
9  ultracapacitor and the discharge circuit, the switch adapted to occupy a first
10 position where the ultracapacitor is charged with the electrical energy from the
11 power supply input, and a second position where the electrical energy stored in
12 the ultracapacitor is discharged to the sealer.
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1 28.  The apparatus of claim 27, further comprising a charge control
2 resistor coupled between the ultracapacitor and the power supply input.

1 30. The apparatus of claim 27 , Wherein the power supply input is
2  adapted to be connected to an alternating current (AC) power supply.

1 31.  The apparatus of claim 30, further comprising a first diode
2

coupled between the power supply input and the ultracapacitor.

1 32.  The apparatus of claim 30, further comprising a transformer
<  coupled between the power supply input and the ultracapacitor.

1 33.  The apparatus of claim 27, wherein the discharge circuit further
2 includes a second diode connected in parallel with the sealer.

1 34.  The apparatus of claim 33, wherein the second diode comprises
2  alight emitting diode (LED).

1 35.  The apparatus of claim 33, wherein the discharge circuit further

2  includes a second resistor connected in series with the second diode.

1 36.  The apparatus of claim 27, wherein ihe sealer comprises a heat
2  sealer.
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1 37.  The apparatus of claim 27, wherein the sealer comprises a heat
2 pulse generator.

1 38.  The apparatus of claim 27, wherein the sealer comprises an
2 ultrasonic generator.

1 39.  An apparatus for sealing at least two plastic layers, comprising:
2 (a) a power supply input adapted to receive an electrical
3 energy;

4 (b) an ultracapacitor coupled to store the electrical energy

3  received by the power supply input;

10 and a second position to discharge the electrical energy stored in the
11 ultracapacitor to the sealer.

1 40.  The apparatus of claim 39, further comprising a charge control
2 resistor connected between the ultracapacitor and the power supply input.
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1 42.  The apparatus of claim 39, wherein the power supply input is
2 adapted to be connected to an alternating current (AC) power supply.

1 43.  The apparatus of claim 42, further comprising a first diode
2  coupled between the power supply input and the ultracapacitor.

1 44.  The apparatus of claim 42, further comprising a transformer
2 coupled between the power supply input and the ultracapacitor.

1 45 The apparatus of claim 39, further comprising a second diode

1 48 The apparatus of claim 39, wherein the sealer comprises a heat
2 sealer.
1 49.

. The apparatus of claim 39 , Wherein the sealer comprises a heat
2  pulse generator.
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1 50.  The apparatus of claim 39, wherein the sealer comprises an
2 ultrasonic generator.
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