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(54) EMERGENCY STARTING DEVICE AND EMERGENCY STARTING METHOD

(57) The present invention provides an emergency
starting device, including a first output end and a second
output end, wherein the first output end is used for being
connected to a positive electrode of an accumulator bat-
tery in an engine starting system and the second output
end is used for being connected to a negative electrode
of the accumulator battery; the device includes a su-
per-capacitor, a controller and a DC-DC booster circuit,
wherein the controller receives a first electrical signal
from the accumulator battery and electrically connects

the super-capacitor and the accumulator battery to start
the engine with energy stored in the super-capacitor
when the first electrical signal changes suddenly, the
DC-DC booster circuit increases the output voltage of
the accumulator battery to charge the super-capacitor.
The invention further provides an emergency starting
method accordingly. By using the super-capacitor, the
controller and the DC-DC booster circuit, the invention
fits in various severe environments and can start an en-
gine in emergency permanently and effectively.
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Description

Field of the Invention

[0001] The present invention relates to emergency
starting technique for an engine, and more particularly,
to an emergency starting device and an emergency start-
ing method.

Description of the Prior art

[0002] Starting system is used for starting an engine
which can be a gasoline engine or a diesel engine. That
is to say, it makes an idle engine work. Nowadays, almost
all automobile engines and some small-sized farm ma-
chinery engines use electrical starting system, wherein
accumulator battery is a critical component.
[0003] To start an engine, the accumulator battery
should provide a high starting current, which is generally
in the range of 200-800Amp. While the performance of
the accumulator battery during high rate discharging or
in a cold environment is so poor that it may not able to
provide a current high enough to start the engine. In ad-
dition, due to the performance degradation, the accumu-
lator battery outputs a drastic changing voltage which
may power down the starting system and thus the engine
can not be started normally. In this case, an emergency
starting device is needed. With its two output ends being
respectively connected to the two output ends of the ac-
cumulator battery, the emergency starting device, which
generally includes a battery such as lead-acid battery or
lithium battery, substitutes the accumulator battery to out-
put the starting current to start the engine. But the existing
emergency devices are usually bulk and heavy, and the
batteries in them are same with the accumulator battery
used in the automobile, which has only 2-3 years’s life-
time. They don’t function well in cold environment or with
insufficient voltage, thus scheduled maintenance is
needed to keep them effective.
[0004] Therefore, the skilled person in the art have
been trying to develop an emergency starting device and
an emergency starting method applicable to automobile
engines and some farm machinery engines in emergen-
cy.

Summary of the Invention

[0005] Given the drawbacks in the prior art, on the first
aspect, the invention aims to provide an emergency start-
ing device and an emergency starting method to start the
engine in emergency with the energy stored in a super-
capacitor thereof
[0006] To realize the above purpose, the invention pro-
vides an emergency starting device, including a first out-
put end and a second output end, wherein the first output
end is used for being connected to a positive electrode
of an accumulator battery in an engine starting system
and the second output end is used for being connected

to a negative electrode of the accumulator battery, char-
acterized in that, the device includes a super-capacitor
and a controller, wherein the super-capacitor has energy
stored in it, the controller receives an electrical signal
from the accumulator battery and electrically connects
the super-capacitor and the accumulator battery to start
the engine with the energy when the electrical signal un-
dergoes a sudden change.
[0007] Optionally, the negative electrode of the accu-
mulator battery is grounded, the electrical signal is a volt-
age at the positive electrode of the accumulator battery,
and the controller electrically connects the super-capac-
itor and the accumulator battery when the voltage de-
creases suddenly.
[0008] Further, the voltage decreases at a rate of no
less than 2V/s.
[0009] Optionally, the negative electrode of the accu-
mulator battery is grounded, the electrical signal is a cur-
rent at the positive electrode of the accumulator battery,
and the controller electrically connects the super-capac-
itor and the accumulator battery when the current in-
creases suddenly.
[0010] Further, the current increases at a rate which is
not less than 20A/s.
[0011] Further, the emergency starting device includes
a normally open relay, via which one end of the super-
capacitor is connected to the positive electrode of the
accumulator battery, and the other end of the super-ca-
pacitor is grounded; the controller closes the relay to elec-
trically connect the super-capacitor and the accumulator
battery when the electrical signal undergoes a sudden
change.
[0012] Further, the controller receives an electrical sig-
nal from the super-capacitor and calculates the energy
stored in the super-capacitor according to the electrical
signal from the super-capacitor; the controller sends out
an indicating signal when the energy is insufficient to start
the engine.
[0013] Further, the electrical signal from the super-ca-
pacitor is a voltage at a non-grounded end of the super-
capacitor.
[0014] Further, the controller is equipped with a switch;
the controller functions when the switch is on, the con-
troller does not function when the switch is off.
[0015] The invention further provides an emergency
starting method used when the starting system cannot
start an engine, characterized in that the method includes
the following steps:

using a super-capacitor, which has energy stored in
it;
using a controller, which receives an electrical signal
from an accumulator battery in the starting system
and electrically connects the super-capacitor and the
accumulator battery to start the engine with the en-
ergy when the electrical signal changes suddenly.

[0016] Further, a negative electrode of the accumula-
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tor battery is grounded;

the electrical signal is a voltage at a positive elec-
trode of the accumulator battery, and the controller
electrically connects the super-capacitor and the ac-
cumulator battery when the voltage decreases sud-
denly; or
the electrical signal is a current at a positive electrode
of the accumulator battery, and the controller elec-
trically connects the super-capacitor and the accu-
mulator battery when the current increases sudden-
ly.

[0017] Further, one end of the super-capacitor is con-
nected to the positive electrode of the accumulator bat-
tery via a normally open relay, and the other end of the
super-capacitor is grounded; the controller closes the re-
lay to electrically connect the super-capacitor and the
accumulator battery when the electrical signal changes
suddenly.
[0018] Further, the controller receives an electrical sig-
nal from the super-capacitor and calculates the energy
stored in the super-capacitor according to the electrical
signal from the super-capacitor; the controller sends out
an indicating signal when the energy is insufficient to start
the engine; the electrical signal from the super-capacitor
is a voltage at a non-grounded end of the super-capacitor.
[0019] On the second aspect, the invention aims to pro-
vide an emergency starting device and an emergency
starting method, by using the super-capacitor and a DC-
DC booster circuit, to charge the super-capacitor with the
remaining energy in the accumulator battery of the start-
ing system and to start the engine with the energy in the
super-capacitor in emergency.
[0020] To realize the purpose, the invention provides
an emergency starting device, including a first output end
and a second output end, wherein the first output end is
used for being connected to a positive electrode of an
accumulator battery in an engine starting system and the
second output end is used for being connected to a neg-
ative electrode of the accumulator battery, characterized
in that, the device includes a super-capacitor, a controller
and a DC-DC booster circuit, wherein the DC-DC booster
circuit is connected between the super-capacitor and the
accumulator battery, the DC-DC booster circuit increas-
es the output voltage of the accumulator battery to charge
the super-capacitor; the controller receives a first elec-
trical signal from the accumulator battery and electrically
connects the super-capacitor and the accumulator bat-
tery to start the engine with energy stored in the super-
capacitor when the first electrical signal changes sud-
denly.
[0021] Optionally, the negative electrode of the accu-
mulator battery is grounded, the first electrical signal is
a voltage at the positive electrode of the accumulator
battery, and the controller electrically connects the super-
capacitor and the accumulator battery when the voltage
decreases suddenly.

[0022] Further, the voltage decreases at a rate which
is not less than 2V/s.
[0023] Optionally, the negative electrode of the accu-
mulator battery is grounded, the first electrical signal is
a current at the positive electrode of the accumulator bat-
tery, and the controller electrically connects the super-
capacitor and the accumulator battery when the current
increases suddenly.
[0024] Further, the current increases at a rate which is
not less than 20A/s.
[0025] Further, the emergency starting device includes
a normally open relay, via which one end of the super-
capacitor is connected to the positive electrode of the
accumulator battery, and the other end of the super-ca-
pacitor is grounded; the controller closes the relay to elec-
trically connect the super-capacitor and the accumulator
battery when the first electrical signal changes suddenly.
[0026] Further, the controller receives a second elec-
trical signal from the super-capacitor and calculates the
energy stored in the super-capacitor according to the
electrical signal from the super-capacitor; the controller
sends out an indicating signal when the energy is not
enough to start the engine.
[0027] Further, the second electrical signal is a voltage
at a non-grounded end of the super-capacitor.
[0028] Further, the controller is equipped with a switch;
the controller functions when the switch is on, the con-
troller does not function when the switch is off.
[0029] The invention further provides an emergency
starting method used when the starting system cannot
start an engine, characterized in that the method includes
the following steps:

using a super-capacitor, a DC-DC booster circuit is
connected between the super-capacitor and an ac-
cumulator battery in the starting system to increase
an output voltage of the accumulator battery to
charge the super-capacitor;
using a controller, which receives a first electrical
signal from the accumulator battery and electrically
connects the super-capacitor and the accumulator
battery to start the engine with energy stored in the
super-capacitor when the first electrical signal
changes suddenly.

[0030] Further, the controller receives a second elec-
trical signal from the super-capacitor and calculates the
energy stored in the super-capacitor according to the
second electrical signal; the controller electrically con-
nects the super-capacitor and the accumulator battery
via the DC-DC booster circuit when the energy is insuf-
ficient to start the engine, so that the supper-capacitor
can be charged by the accumulator battery with an in-
creased voltage which is increased by the DC-DC boost-
er circuit.
[0031] Further, a negative electrode of the accumula-
tor battery is grounded;
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the first electrical signal is a voltage at a positive
electrode of the accumulator battery, and the con-
troller electrically connects the super-capacitor and
the accumulator battery when the voltage decreases
suddenly; or
the first electrical signal is a current at a positive elec-
trode of the accumulator battery, and the controller
electrically connects the super-capacitor and the ac-
cumulator battery when the current increases sud-
denly.

[0032] On the third aspect, the invention aims to pro-
vide an emergency starting device and an emergency
starting method to start the engine in emergency by using
a super-capacitor and a battery pack, wherein the engine
is started with the energy in the super-capacitor; and to
charge the super-capacitor with the remaining energy in
the accumulator battery of the starting system by using
a DC-DC booster circuit when the energy of the super-
capacitor is insufficient to start the engine and then start
the engine with the energy in the super-capacitor in emer-
gency.
[0033] To realize the above purpose, the invention pro-
vides an emergency starting device, including a first out-
put end and a second output end, wherein the first output
end is used for being connected to a positive electrode
of an accumulator battery in an engine starting system
and the second output end is used for being connected
to a negative electrode of the accumulator battery, char-
acterized in that, the device includes a super-capacitor,
a controller and a battery pack, wherein the battery pack
is connected to the super-capacitor to charge the super-
capacitor; the controller receives a first electrical signal
from the accumulator battery and electrically connects
the super-capacitor and the accumulator battery to start
the engine with the energy stored in the super-capacitor
when the first electrical signal changes suddenly.
[0034] Optionally, the negative electrode of the accu-
mulator battery is grounded, the first electrical signal is
a voltage at the positive electrode of the accumulator
battery, and the controller electrically connects the super-
capacitor and the accumulator battery when the voltage
decreases suddenly.
[0035] Further, the voltage decreases at a rate of no
less than 2V/s.
[0036] Optionally, the negative electrode of the accu-
mulator battery is grounded, the first electrical signal is
a current at the positive electrode of the accumulator bat-
tery, and the controller electrically connects the super-
capacitor and the accumulator battery when the current
increases suddenly.
[0037] Further, the current increases at a rate of no
less than 20A/s.
[0038] Optionally, the emergency starting device fur-
ther includes a first normally open relay and a second
normally open relay, one end of the super-capacitor is
connected to the positive electrode of the accumulator
battery via the first relay, and the other end of the super-

capacitor is grounded; a positive electrode of the battery
pack is connected to a non-grounded end of the super-
capacitor via the second relay, a negative electrode of
the battery pack is grounded; the controller closes the
first relay to electrically connect the super-capacitor and
the accumulator battery when the first electrical signal
changes suddenly.
[0039] Optionally, the emergency starting device fur-
ther includes a DC-DC booster circuit, the DC-DC boost-
er circuit is connected between the super-capacitor and
the battery pack and used for increasing an output volt-
age of the battery pack to charge the super-capacitor.
[0040] Further, the emergency starting device includes
a first normally open relay, a second normally open relay
and a third normally open relay, one end of the super-
capacitor is connected to the positive electrode of the
accumulator battery via the first relay, and the other end
of the super-capacitor is grounded; a positive electrode
of the battery pack is connected to a non-grounded end
of the super-capacitor via the third relay and the DC-DC
booster circuit, a negative electrode of the battery pack
is grounded; series-connected second relay and DC-DC
booster circuit are connected to the first relay in parallel;
the controller closes the first relay to electrically connect
the super-capacitor and the accumulator battery when
the first electrical signal changes suddenly.
[0041] Optionally, the controller further receives a sec-
ond electrical signal from the super-capacitor and calcu-
lates the energy stored in the super-capacitor according
to the second electrical signal; the controller closes the
second relay when the energy is insufficient to start the
engine
[0042] Optionally, the controller further receives a sec-
ond electrical signal from the super-capacitor and calcu-
lates the energy stored in the super-capacitor according
to the second electrical signal; the controller closes the
third relay when the energy is insufficient to start the en-
gine; after the third relay is closed,
the controller closes the first relay and opens the third
relay to electrically connect the super-capacitor and the
accumulator battery when the energy is sufficient to start
the engine and the first electrical signal changes sudden-
ly; the controller closes the second relay and opens the
third relay when the energy is still insufficient to start the
engine after a preset time interval; and after the second
relay is closed,
the controller closes the first relay and opens the second
relay to electrically connect the super-capacitor and the
accumulator battery when the energy is sufficient to start
the engine and the first electrical signal changes sudden-
ly; the controller sends out an indicating signal when the
energy is still insufficient to start the engine after a preset
time interval.
[0043] Further, the battery pack is an 18650 lithium
battery pack.
[0044] Further, the second electrical signal is a voltage
at a non-grounded end of the super-capacitor.
[0045] The invention further provides an emergency
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starting method used when the starting system cannot
start an engine, characterized in that the method includes
the following steps:
using a super-capacitor and a battery pack, the battery
pack is connected to the super-capacitor and is used for
charging the super-capacitor;
using a controller, which receives a first electrical signal
from an accumulator battery in the starting system and
electrically connects the super-capacitor and the accu-
mulator battery to start the engine with energy stored in
the super-capacitor when the first electrical signal chang-
es suddenly.
[0046] Further, a negative electrode of the accumula-
tor battery is grounded;
the first electrical signal is a voltage at a positive electrode
of the accumulator battery, and the controller electrically
connects the super-capacitor and the accumulator bat-
tery when the voltage decreases suddenly; or
the first electrical signal is a current at a positive electrode
of the accumulator battery, and the controller electrically
connects the super-capacitor and the accumulator bat-
tery when the current increases suddenly.
[0047] Further, one end of the super-capacitor is con-
nected to the positive electrode of the accumulator bat-
tery via a first normally open relay, and the other end of
the super-capacitor is grounded; a positive electrode of
the battery pack is connected to a non-grounded end of
the super-capacitor via a second normally open relay, a
negative electrode of the battery pack is grounded; the
controller closes the first relay to electrically connect the
super-capacitor and the accumulator battery when the
first electrical signal changes suddenly.
[0048] The invention further provides an emergency
starting method used when the starting system cannot
start an engine, characterized in that the method includes
the following steps:

using a super-capacitor, a battery pack and a DC-
DC booster circuit, the battery pack is connected to
series-connected DC-DC booster circuit and super-
capacitor in parallel;
using a controller, which receives a first electrical
signal from an accumulator battery in the starting
system and electrically connects the super-capacitor
and the accumulator battery to start the engine with
energy stored in the super-capacitor when the first
electrical signal changes suddenly.

[0049] Further, a negative electrode of the accumula-
tor battery is grounded;

the first electrical signal is a voltage at a positive
electrode of the accumulator battery, and the con-
troller electrically connects the super-capacitor and
the accumulator battery when the voltage decreases
suddenly; or
the first electrical signal is a current at a positive elec-
trode of the accumulator battery, and the controller

electrically connects the super-capacitor and the ac-
cumulator battery when the current increases sud-
denly.

[0050] Further, one end of the super-capacitor is con-
nected to the positive electrode of the accumulator bat-
tery via a first normally open relay, and the other end of
the super-capacitor is grounded; a positive electrode of
the battery pack is connected to a non-grounded end of
the super-capacitor via a third normally open relay and
the DC-DC booster circuit, a negative electrode of the
battery pack is grounded; series-connected second nor-
mally open relay and DC-DC booster circuit are connect-
ed to the first relay in parallel;
the controller further receives a second electrical signal
from the super-capacitor and calculates the energy
stored in the super-capacitor according to the second
electrical signal; the controller closes the third relay when
the energy is insufficient to start the engine; after the third
relay is closed,
the controller closes the first relay and opens the third
relay to electrically connect the super-capacitor and the
accumulator battery when the energy is sufficient to start
the engine and the first electrical signal changes sudden-
ly; the controller closes the second relay and opens the
third relay when the energy is still insufficient to start the
engine after a preset time interval; and after the second
relay is closed,
the controller closes the first relay and opens the second
relay to electrically connect the super-capacitor and the
accumulator battery when the energy is sufficient to start
the engine and the first electrical signal changes sudden-
ly; the controller sends out an indicating signal when the
energy is still insufficient to start the engine after a preset
time interval.
[0051] Super-capacitor is a novel energy-storage de-
vice, which can release a current of hundreds to thou-
sands amperes in a short moment. It will not be interfered
by high current discharging or even short circuit, and has
a charge-discharge cycle of more than 100 thousand
times and a lifetime of more than ten years without any
maintenance. It can be used in severe environment, such
as extreme cold environment, without any environmental
pollution. The emergency starting device and the emer-
gency starting method of the invention use the super-
capacitor and start the engine in emergency by utilizing
the sudden change of the electrical signal at the elec-
trodes of the accumulator battery when the engine start-
ing system ignites and using the controller to receive the
electrical signal and control the super-capacitor accord-
ingly. Besides, by using the DC-DC booster circuit and/or
chargeable battery pack such as 18650 lithium battery
pack, the invention realizes charging the super-capacitor
when necessary to satisfy the requirement of starting the
engine.
[0052] Referencing now to the figures, the conception,
detailed structure and induced technical effect of the
present invention will be expounded for due understand-
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ing of the purpose, characterizations and effects of the
present invention.

Brief Description of the Drawings

[0053]

Figure 1 shows the structure diagram of the emer-
gency starting device of the invention and its con-
nection to the engine starting system in the first pre-
ferred embodiment.

Figure 2 shows the structure diagram of the emer-
gency starting device of the invention and its con-
nection to the engine starting system in the second
preferred embodiment.

Figure 3 shows the structure diagram of the emer-
gency starting device of the invention and its con-
nection to the engine starting system in the third pre-
ferred embodiment.

Figure 4 is the circuit diagram of the controller in the
emergency starting device of the invention shown in
Figure 3.

Figure 5 is the circuit diagram of the second relay in
the emergency starting device of the invention
shown in Figure 3.

Detailed Description of the Preferred Embodiments

[0054] The starting system in the following embodi-
ments of the invention is a starting system for gasoline
engine, whose starting voltage is generally of 12V and
the output voltage of the accumulator battery in it should
be of 13-15V. When the output voltage of the accumulator
battery cannot meet the requirement due to the weather
or the shortage of energy (or power) caused by energy
loss, i.e. in emergency circumstances, the emergency
starting device of the invention can be connected to the
starting system and substitute the starting system, which
is not able to start the engine normally, to start the engine.
[0055] As shown in Figure 1, in a first preferred em-
bodiment of the invention, the emergency starting device
of the invention has a first output end and a second output
end, which are connected to the positive electrode and
the negative electrode of the accumulator battery in the
starting system respectively. The negative electrode of
the accumulator battery is grounded.
[0056] The emergency starting device of the invention
includes a super-capacitor C1, a controller and a relay
K1. The super-capacitor is capable of storing energy (or
power) and the energy stored in the super-capacitor C1
in this embodiment can start the engine in emergency.
Specifically, one end (i.e. one plate) of the super-capac-
itor C1 is connected to the positive electrode of the ac-
cumulator battery via the relay K1, the other end (i.e. the

other plate) is grounded. In practice, the super-capacitor
C1 is multiple commercially available super-capacitors
connected in series because the voltage of an individual
super-capacitor is generally 2.5-2.7V while a voltage of
13V-15V is needed to start an engine whose starting volt-
age is 12V and a voltage of 26-28V is needed to start an
engine whose starting voltage is 24V. The relay K1 is a
normally open relay.
[0057] One output end of the controller is connected
to the relay K1 to output a control signal S1 to control the
on and off of the relay K1. One input end of the controller
is connected to the positive electrode of the accumulator
battery to receive the electrical signal form the accumu-
lator battery in real time, for example to receive the signal
100 times per second. The signal can be a voltage V1
(as shown in Figure 1), and can be a current as well.
When the starting system ignites, that is when the switch
K0 shown in Figure 1 is closed, the output voltage and
the current at the electrodes of the accumulator battery
will undergo a sudden change. Thus the ignition of the
starting system can be detected by receiving the signal.
When the controller detects the ignition of the starting
system, it sends out the control signal S1 to close the
relay K1 to electrically connect the super-capacitor C1
and the accumulator battery, thereby the energy (or pow-
er) in the super-capacitor C1 can be outputted to start
the engine.
[0058] In this embodiment, the controller receives the
voltage V1 at the positive electrode of the accumulator
battery and sends out the control signal S1 to close the
relay K1 to electrically connect the super-capacitor C1
and the accumulator battery when it detects a sudden
decrease of the voltage V1, for example the decreasing
rate is not less than 2V/s. In other embodiments, the con-
troller can receive the current at the positive electrode of
the accumulator battery by arranging a Hall element to
the starting cable of the automobile, for example. The
detected current at the cable is the current received at
the positive electrode of the accumulator battery. The
controller sends out the control signal S1 to close the
relay K1 to electrically connect the super-capacitor C1
and the accumulator battery when it detects a sudden
increase of the current, for example with an increasing
rate of no less than 20A/s.
[0059] In addition, another input end of the controller
is connected to the non-grounded end of the super-ca-
pacitor C1 to receive the electrical signal from the super-
capacitor C1 in real time, specifically to receive the volt-
age V2 at the non-grounded end of the super-capacitor,
for example to receive the signal 100 times per second.
The controller can calculate the energy (or power) stored
in the super-capacitor C1 and determine whether the en-
ergy (or power) is sufficient to start the engine. Specifi-
cally, the starting current for a small car is about 200A
and with a duration time of 2 seconds. The energy needed
for one starting can be calculated by the following equa-
tion: 
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[0060] In the above equation, V1 is the end voltage of
the accumulator battery with a unit of volt, A is the starting
current of the engine with a unit of ampere, T is the du-
ration time for one starting with a unit of hour, E1 is the
energy with a unit of watt·hour. The equation to calculate
the energy stored in the super-capacitor is: 

[0061] In the above equation, C is the capacitance of
the super-capacitor C1 with a unit of Farad, V is the end
voltage V2 of the super-capacitor C1 with a unit of volt,
E is the energy with a unit of watt·hour.
[0062] For example, the stored energy calculated by
the controller for the super-capacitor of 150F with
V2=2.5V is: 

[0063] The total energy stored in the super-capacitor
C1 formed by N super-capacitors connected in series is
N·E, so the controller can determine whether the energy
stored
[0064] in the super-capacitor C1 is sufficient to start
the engine by comparing the total energy of the super-
capacitor C1 to the energy E1 needed to start the engine
once. Preferably, the total energy of the super-capacitor
C1 should not be less than twice of the E1.
[0065] The controller determines that the energy (or
power) of the super-capacitor C1 is not sufficient to start
the engine and sends out an indicating signal when it
determines that the total energy of the super-capacitor
C1 is less than the energy E1 needed to start the engine
once. The indicating signal can be an alarm sent out by
a speaker controlled by the controller, light emitted by
LED or picture and/or words presented on a screen, to
indicate the user that the energy (or power) in the super-
capacitor is insufficient and the super-capacitor needs to
be charged.
[0066] The controller in the embodiment includes
chips, whose circuit is the same with the circuit of the
controller shown in Figure 4, except that the output ends
K2_CON and K3_CON for outputting the control signals
S2 and S3 are not needed. The detail will be discussed
later.
[0067] Preferably, the controller is set to receive the
voltage V2 immediately after the first output end and the
second output end of the emergency starting device of
the invention are connected to the positive electrode and
the negative electrode of the accumulator battery in the
starting system, to detect the energy of the super-capac-
itor C1.

[0068] In addition, the controller can be equipped with
a switch, which generally is a button. When the switch is
on, the controller functions and can receive signals, proc-
ess signals and output signals. When the switch is off,
the controller does not function. After the first output end
and the second output end of the emergency starting
device of the invention are connected to the positive elec-
trode and the negative electrode of the accumulator bat-
tery in the starting system, the user turns on the switch
of the controller, the controller will receive the voltage V2
in real time immediately to detect the energy in the super-
capacitor C1.
[0069] Accordingly, the emergency starting method of
the invention in the embodiment includes the following
steps:

1. using the super-capacitor C1, which has energy
stored in it;
2. using the controller, which receives the electrical
signal from the accumulator battery in the starting
system in real time and sends out the control signal
S1 to the relay K1 to close the relay K1 when the
electrical signal changes suddenly, to electrically
connect the super-capacitor C1 and the accumulator
battery to start the engine with the energy stored in
the super-capacitor C1.

[0070] Wherein, the negative electrode of the accumu-
lator battery is grounded, one end of the super-capacitor
C1 is connected to the positive electrode of the accumu-
lator battery via the relay K1, and the other end of the
super-capacitor C1 is grounded. The electrical signal
from the accumulator battery is the voltage V1 at its pos-
itive electrode. The controller receives the voltage V1 at
a frequency of 100 times per second.
[0071] Further, the controller receives the electrical
signal from the super-capacitor C1 in real time, which is
the voltage V2 at the non-grounded end of the super-
capacitor C1 specifically. The controller receives the volt-
age V2 at a frequency of 100 times per second. The con-
troller calculates the energy stored in the super-capacitor
C1 according to the voltage V2 and determines whether
the energy is sufficient to start the engine. If the result is
that the energy is sufficient to start the engine, the con-
troller sends out the control signal S1 to the relay K1
when the electrical signal from the accumulator battery
changed suddenly. If the result is that the energy is in-
sufficient to start the engine, the controller sends out the
indicating signal to indicate the user that the energy in
the super-capacitor is insufficient and the super-capaci-
tor needs to be charged.
[0072] As shown in Figure 2, in the second preferred
embodiment of the invention, the emergency starting de-
vice of the invention has a first output end and a second
output end, which are connected to the positive electrode
and the negative electrode of the accumulator battery in
the starting system respectively. The negative electrode
of the accumulator battery is grounded.
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[0073] The emergency starting device of the invention
includes a super-capacitor C1, a controller, a relay K1
and a DC-DC booster circuit. Specifically, one end (i.e.
one plate) of the super-capacitor C1 is connected to the
positive electrode of the accumulator battery via the relay
K1, the other end (i.e. the other plate) is grounded. The
DC-DC booster circuit is connected to the relay K1 in
parallel. Similarly in practice, the super-capacitor C1 is
multiple commercially available super-capacitors con-
nected in series. The relay K1 is a normally open relay.
[0074] The super-capacitor C1 in this embodiment is
not required to have energy stored in it but can have
energy charged into it with the remaining energy in the
accumulator battery by the DC-DC booster circuit. When
the engine cannot be started, the accumulator battery
still has a voltage of 8-12V though it cannot perform high
current discharging, thus it is possible to transfer the en-
ergy (or power) remained in the accumulator battery to
the super-capacitor C1 by the DC-DC booster circuit.
Preferably, the input current to the DC-DC booster circuit
should be less than 20A so the end voltage of the accu-
mulator battery will not drop drastically.
[0075] One output end of the controller is connected
to the relay K1 to output a control signal S1 to control the
on and off of the relay K1. One input end of the controller
is connected to the positive electrode of the accumulator
battery to receive the electrical signal form the accumu-
lator battery in real time. Same as the first embodiment,
the electrical signal can be the voltage V1 (as shown in
Figure 2), and can be a current as well. The controller
receives the voltage V1 at a frequency of 100 times per
second. In addition, another input end of the controller is
connected to one end of the super-capacitor C1, specif-
ically to the non-grounded end of the super-capacitor C1,
to receive the electrical signal from the super-capacitor
C1 in real time, specifically to receive the voltage V2 at
the non-grounded end of the super-capacitor C1. The
controller receives the voltage V2 at a frequency of 100
times per second. The controller can calculate the energy
(or power) stored in the super-capacitor C1 according to
the voltage V2, and determine whether the energy (or
power) is sufficient to start the engine.
[0076] When the starting system ignites, that is when
the switch K0 shown in Figure 2 is closed, the voltage
and the current outputted at the electrodes of the accu-
mulator battery will change suddenly. So the ignition of
the starting system can be detected by receiving the elec-
trical signal. The detection is the same as that described
in the first embodiment, and will not be described here.
When the controller detects the ignition of the starting
system and determines that the energy (or power) in the
super-capacitor C1 is sufficient to start the engine, it
sends out the control signal S1 to close the relay K1 to
electrically connect the super-capacitor C1 and the ac-
cumulator battery, thereby the energy (or power) in the
super-capacitor C1 can be outputted to start the engine.
[0077] Since the energy (or power) remained in the
accumulator battery is limited, it is possible that the en-

ergy in the super-capacitor which has been charged by
the accumulator battery is still insufficient to start the en-
gine. Under this circumstance, the controller will send
out an indicating signal when it determines that the en-
ergy stored in the super-capacitor C1 is insufficient to
start the engine after a preset time interval’s detection,
for example 5 minutes’ detection. The indicating signal
can be an alarm sent out by a speaker controlled by the
controller, light emitted by LED or picture and/or words
presented on a screen, to indicate the user that the en-
ergy (or power) in the super-capacitor is insufficient and
the super-capacitor needs to be charged by an outer
charger.
[0078] The controller in the embodiment has a same
circuit as that of the previous embodiment, and will not
be described here.
[0079] Preferably, the controller is set to receive the
voltage V2 immediately after the first output end and the
second output end of the emergency starting device of
the invention are connected to the positive electrode and
the negative electrode of the accumulator battery in the
starting system, to detect the energy of the super-capac-
itor C1.
[0080] In addition, the controller can be equipped with
a switch, which generally is a button. When the switch is
on, the controller functions and can receive signals, proc-
ess signals and output signals. When the switch is off,
the controller does not function. After the first output end
and the second output end of the emergency starting
device of the invention are connected to the positive elec-
trode and the negative electrode of the accumulator bat-
tery in the starting system, the user turns on the switch
of the controller, the controller will receive the voltage V2
in real time immediately to detect the energy in the super-
capacitor C 1.
[0081] Accordingly, the emergency starting method of
the invention in the embodiment includes the following
steps:

1. using the super-capacitor C 1, which is connected
to the accumulator battery via the DC-DC booster
circuit; the super-capacitor C1 is charged with the
output voltage of the accumulator battery increased
by the DC-DC booster circuit.
2. using the controller, which receives the electrical
signal from the accumulator battery in the starting
system in real time and sends out the control signal
S 1 to the relay K1 to close the relay K1 when the
electrical signal changes suddenly, so as to electri-
cally connects the super-capacitor C1 and the accu-
mulator battery to start the engine with the energy
stored in the super-capacitor C1.

[0082] Wherein, the negative electrode of the accumu-
lator battery is grounded, one end of the super-capacitor
C1 is connected to the positive electrode of the accumu-
lator battery via the relay K1, and the other end of the
super-capacitor C1 is grounded. The electrical signal
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from the accumulator battery is the voltage V1 at the pos-
itive electrode thereof. The controller receives the voltage
V1 at a frequency of 100 times per second.
[0083] Further, the controller receives the electrical
signal from the super-capacitor C1 in real time, which is
the voltage V2 at the non-grounded end of the super-
capacitor C1 specifically. The controller receives the volt-
age V2 at a frequency of 100 times per second. The con-
troller calculates the energy stored in the super-capacitor
C1 according to the voltage V2 and determines whether
the energy is sufficient to start the engine. If the result is
that the energy is sufficient to start the engine, the con-
troller sends out the control signal S 1 to the relay K1
when the electrical signal from the accumulator battery
changes suddenly. If the result is that the energy is not
enough to start the engine after a preset time interval’s
detection, for example 5 minutes’ detection, the controller
sends out the indicating signal to indicate the user that
the energy in the super-capacitor is insufficient and the
super-capacitor needs to be charged by an outer charger.
[0084] As shown in Figure 3, in the third preferred em-
bodiment of the invention, the emergency starting device
of the invention has a first output end and a second output
end, which are connected to the positive electrode and
the negative electrode of the accumulator battery in the
starting system respectively. The negative electrode of
the accumulator battery is grounded.
[0085] The emergency starting device of the invention
includes a super-capacitor C1, a controller, a first relay
K1, a second relay K2, a third relay K3, a DC-DC booster
circuit and a battery pack. Specifically, one end (i.e. one
plate) of the super-capacitor C1 is connected to the pos-
itive electrode of the accumulator battery via the relay
K1, the other end (i.e. the other plate) is grounded. The
positive electrode of the battery pack is connected to the
non-grounded end of the super-capacitor C1 via the third
relay K3 and the DC-DC booster circuit, and its negative
electrode is grounded. The DC-DC booster circuit is con-
nected to the second relay K2 in series, and the series-
connected DC-DC booster circuit and second relay K2
are connected to the first relay K1 in parallel. Similarly in
practice, the super-capacitor C1 is multiple commercially
available super-capacitors connected in series. The first
relay K1, the second relay K2 and the third relay K3 are
normally open relays. Preferably, the battery pack is a
rechargeable battery pack, such as lead-acid battery
pack, NI-MH battery pack, lithium battery pack and etc.
More preferably, it is an 18650 lithium battery pack. The
super-capacitor C1 in this embodiment is not required to
have energy stored in it but can be charged by the battery
pack. Since in the embodiment the battery pack is con-
nected to the super-capacitor C1 via the third relay K3
and the DC-DC booster circuit, and the DC-DC booster
circuit can increase the output voltage of the battery pack
to charge the super-capacitor C1 when the third relay K3
is closed, the output voltage of the battery pack can be
lower than the starting voltage. For example, the battery
pack can be multiple 18650 lithium battery connected in

parallel.
[0086] One output end of the controller is connected
to the relay K1 to output a control signal S 1 to control
the on and off of the first relay K1, another output end of
the controller is connected to the second relay K2 to out-
put a control signal S2 to control the on and off of the
second relay K2, and the third output end of the controller
is connected to the third relay K3 to output a control signal
S3 to control the on and off of the third relay K3. One
input end of the controller is connected to the positive
electrode of the accumulator battery to receive the first
electrical signal from the accumulator battery in real time.
Same as the first embodiment, the electrical signal can
be the voltage V1 (as shown in Figure 3), and can be a
current as well. The controller receives the voltage V1 at
a frequency of 100 times per second. In addition, another
input end of the controller is connected to one end of the
super-capacitor C1, specifically to the non-grounded end
of the super-capacitor C1 to receive the second electrical
signal from the super-capacitor C1 in real time, specifi-
cally to receive the voltage V2 at the non-grounded end
of the super-capacitor C1. The controller receives the
voltage V2 at a frequency of 100 times per second. The
controller can calculate the energy (or power) stored in
the super-capacitor C1 according to the voltage V2, and
determine whether the energy (or power) is sufficient to
start the engine.
[0087] When the starting system ignites, that is when
the switch K0 shown in Figure 3 is closed, the voltage
and the current outputted at the electrodes of the accu-
mulator battery will change suddenly. So the ignition of
the starting system can be detected by receiving the elec-
trical signal. The detection is the same as that described
in the first embodiment, and will not be described here.
[0088] When the controller detects the ignition of the
starting system and determines that the energy (or pow-
er) in the super-capacitor C1 is sufficient to start the en-
gine according to the voltage V2, it sends out the control
signal S1 to close the first relay K1 to electrically connect
the super-capacitor C1 and the accumulator battery,
thereby the energy in the super-capacitor C1 can be out-
putted to start the engine. When the controller detects
the ignition of the starting system and determines that
the energy in the super-capacitor C1 is insufficient to start
the engine according to the voltage V2 and the third relay
K3 is open, it sends out the control signal S3 to close the
third relay K3 to electrically connect the super-capacitor
C1 and the battery pack via the DC-DC booster circuit,
thereby the battery pack charges the super-capacitor C1.
The controller keeps on calculating the energy in the su-
per-capacitor C1 according to the voltage V2 in real time,
and when it determines that the energy in the super-ca-
pacitor C1 is sufficient to start the engine, it sends out
the control signal S1 to close the first relay K1 and stops
sending out the control signal S3 to open the third relay
K3 so as to electrically connect the super-capacitor C1
and the accumulator battery, thereby the energy in the
super-capacitor C1 can be outputted to start the engine.
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If the controller determines that the energy stored in the
super-capacitor C1 is still insufficient to start the engine
after a preset time interval’s detection, for example 5 min-
utes’ detection since the third relay K3 is closed, and the
second relay K2 is open, it sends out the control signal
S2 to close the second relay K2 and stops sending out
the control signal S3 to open the third relay K3 to elec-
trically connect the super-capacitor C1 and the accumu-
lator battery via the DC-DC booster circuit, thus the ac-
cumulator battery charges the super-capacitor C1. The
controller keeps on calculating the energy in the super-
capacitor C1 according to the voltage V2 in real time, and
when it determines that the energy in the super-capacitor
C1 is sufficient to start the engine, it sends out the control
signal S1 to close the first relay K1 and stops sending
out the control signal S2 to open the second relay K2 to
electrically connect the super-capacitor C1 and the ac-
cumulator battery, thereby the energy in the super-ca-
pacitor C1 can be outputted to start the engine. If the
controller determines that the energy stored in the super-
capacitor C1 is still insufficient to start the engine after a
preset time interval’s detection, for example 5 minutes’
detection since the second relay K2 is closed, it sends
out an indicating signal to indicate the user that the en-
ergy in the super-capacitor is insufficient and the battery
pack should be replaced or the super-capacitor and/or
the battery pack should be charged by an outer charger.
[0089] The circuit of the controller in the embodiment
is shown as Figure 4. The controller includes a chip U3,
a chip VR1, a chip U2 and several resistors, capacitors,
diodes and a inductance, wherein the chip U3 is
MA86E/L508, the chip VR1 is 78L05, the chip U2 is
AX5201, the resistance values of the resistors R13, R14
and R22 are shown in the figure, the capacitance values
of the capacitors C8, C9, C10, C15, C16 and C20 are
shown in the figure, the inductance value of the induct-
ance L3 is shown in the figure, the types of the diodes
D5, D6 and D7 are shown in the figure, and the connec-
tion between all these elements are as shown in the fig-
ure. The two input ends of the controller receive the first
electrical signal and the second electrical signal, i.e. volt-
age V1 and voltage V2, respectively. Its three output ends
are the three output ports K1_CON, K2_CON and
K3_CON of the chip U3, and are used for outputting con-
trol signals S1, S2 and S3.
[0090] The control signals S1, S2 and S3 are used for
control the on and off of the first, the second and the third
relays K1, K2 and K3. Specifically, the first, the second
and the third relays K1, K2 and K3 are normally open
relays. They will close when the control signals S1, S2
and S3 are loaded, and open when the control signals
S1, S2 and S3 are unloaded. The circuit of the first, the
second and the third relays K1, K2 and K3 in the embod-
iment are same, and will be described below taking the
second relay K2 as the example.
[0091] Referring to Figure 5, the two ends, a and b, of
the second relay K2 are connected to the positive elec-
trode and the negative electrode of the accumulator bat-

tery respectively. The second relay K2 is connected to
the resistor R12, the transistor Q3 and the diode D4 in
the way as shown in the figure. The resistor R12 is con-
nected to the port K2_CON of the chip U3 of the controller
to receive the control signal S2 from the controller. The
types and values of the elements are shown in the figure
and will be not described here.
[0092] Preferably, the controller is set to receive the
voltage V2 when the first output end and the second out-
put end of the emergency starting device of the invention
are connected to the positive electrode and the negative
electrode of the accumulator battery in the starting sys-
tem, to detect the energy of the super-capacitor C1.
[0093] In addition, the controller can be equipped with
a switch, which generally is a button. When the switch is
on, the controller functions and can receive signals, proc-
ess signals and output signals. When the switch is off,
the controller does not function. After the first output end
and the second output end of the emergency starting
device of the invention are connected to the positive elec-
trode and the negative electrode of the accumulator bat-
tery in the starting system, the user turns on the switch
of the controller, the controller will immediately receive
the voltage V2 in real time to detect the energy in the
super-capacitor C 1.
[0094] Accordingly, the emergency starting method of
the invention in the embodiment includes the following
steps:

1. using the super-capacitor C1, the battery pack and
the DC-DC booster circuit, wherein the super-capac-
itor C1 is connected to the battery pack via the third
relay K3 and the DC-DC booster circuit; the super-
capacitor C1 is connected to the accumulator battery
via the second relay K2 and DC-DC booster circuit;
the DC-DC booster circuit is used for increasing the
output voltage of the battery pack or the accumulator
battery to charge the super-capacitor C1;
2. using the controller, which receives the first elec-
trical signal from the accumulator battery in the start-
ing system and the second electrical signal from the
super-capacitor C1 in real time, and calculates the
energy (or power) stored in the super-capacitor C1
according to the second electrical signal and deter-
mines whether the energy (or power) is sufficient to
start the engine. When the controller detects the sud-
den change of the first electrical signal and deter-
mines that the energy in the super-capacitor C1 is
sufficient to start the engine, the controller sends out
the control signal S 1 to close the first relay K1 to
electrically connect the super-capacitor C1 and the
accumulator battery, thus the energy in the super-
capacitor C1 can be outputted to start the engine.
When the controller detects the sudden change of
the first electrical signal and determines that the en-
ergy in the super-capacitor C1 is insufficient to start
the engine, it sends out the control signal S3 to close
the third relay K3 to electrically connect the super-
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capacitor C1 and the battery pack via the DC-DC
booster circuit, thus the battery pack charges the su-
per-capacitor C1. The controller keeps on calculat-
ing the energy in the super-capacitor C1 according
to the second electrical signal in real time, and when
it determines that the energy in the super-capacitor
C1 is sufficient to start the engine, it sends out the
control signal S1 to close the first relay K1 and stops
sending out the control signal S3 to open the third
relay K3, thus the energy in the super-capacitor C1
can be outputted to start the engine. If the controller
determines that the energy stored in the super-ca-
pacitor C1 is still insufficient to start the engine after
a preset time interval’s detection, for example 5 min-
utes’ detection since the third relay K3 is closed, and
the second relay K2 is open, it sends out the control
signal S2 to close the second relay K2 and stops
sending out the control signal S3 to open the third
relay K3 to electrically connect the super-capacitor
C1 and the accumulator battery via the DC-DC
booster circuit, thus the accumulator battery charges
the super-capacitor C1. The controller keeps on cal-
culating the energy in the super-capacitor C1 accord-
ing to the voltage V2 in real time, and when it deter-
mines that the energy in the super-capacitor C1 is
sufficient to start the engine, it sends out the control
signal S1 to close the first relay K1 and stops sending
out the control signal S2 to open the second relay
K2, thus the energy in the super-capacitor C1 can
be outputted to start the engine. If the controller de-
termines that the energy stored in the super-capac-
itor C1 is still insufficient to start the engine after a
preset time interval’s detection, for example 5 min-
utes’ detection since the second relay K2 is closed,
it sends out an indicating signal to indicate the user
that the energy in the super-capacitor is insufficient
and the battery pack should be replaced or the super-
capacitor and/or the battery pack should be charged
by an outer charger.

[0095] Wherein the negative electrode of the accumu-
lator battery is grounded, one end of the super-capacitor
C1 is connected to the positive electrode of the accumu-
lator battery via the first relay K1, and the other end of
the super-capacitor C1 is grounded. The positive elec-
trode of the battery pack is connected to the non-ground-
ed end of the super-capacitor C1 via the third relay K3
and the DC-DC booster circuit, and its negative electrode
is grounded. The series-connected second relay K2 and
DC-DC booster are connected between the positive elec-
trode of the accumulator battery and the non-grounded
end of the super-capacitor C1. The first electrical signal
is the voltage V1 at the positive electrode of the accumu-
lator battery, and the second electrical signal is the volt-
age V2 at the non-grounded end of the super-capacitor
C1. The controller receives the voltage V1 at a frequency
of 100 times per second, and receives the voltage V2 at
a frequency of 100 times per second.

[0096] The preferred embodiments of the invention
have been described above in detail. It is to be under-
stood that those skilled in the art may make changes or
modifications based on the inventive concepts of the in-
vention without any creative work. Accordingly, any tech-
nical solution that those skilled in the art conceived by
way of logic analysis, reasoning or finite experiments,
should be considered to be in the extent of protection as
defined by the claims.

Claims

1. An emergency starting device, including a first output
end and a second output end, wherein the first output
end is used for being connected to a positive elec-
trode of an accumulator battery in an engine starting
system and the second output end is used for being
connected to a negative electrode of the accumulator
battery, characterized in that the device includes a
super-capacitor, a controller and a DC-DC booster
circuit, wherein the DC-DC booster circuit is connect-
ed between the super-capacitor and the accumulator
battery, the DC-DC booster circuit increases the out-
put voltage of the accumulator battery to charge the
super-capacitor; the controller receives a first elec-
trical signal from the accumulator battery and elec-
trically connects the super-capacitor and the accu-
mulator battery to start the engine with energy stored
in the super-capacitor when the first electrical signal
changes suddenly.

2. The emergency starting device according to Claim
1, wherein the negative electrode of the accumulator
battery is grounded, the first electrical signal is a volt-
age at the positive electrode of the accumulator bat-
tery, and the controller electrically connects the su-
per-capacitor and the accumulator battery when the
voltage decreases suddenly.

3. The emergency starting device according to Claim
2, wherein the voltage decreases at a rate of no less
than 2V/s.

4. The emergency starting device according to Claim
1, wherein the negative electrode of the accumulator
battery is grounded, the first electrical signal is a cur-
rent at the positive electrode of the accumulator bat-
tery, and the controller electrically connects the su-
per-capacitor and the accumulator battery when the
current increases suddenly.

5. The emergency starting device according to Claim
4, wherein the current increases at a rate of no less
than 20A/s.

6. The emergency starting device according to any of
Claims 2-5, wherein the emergency starting device
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further includes a normally open relay, via which one
end of the super-capacitor is connected to the pos-
itive electrode of the accumulator battery, and the
other end of the super-capacitor is grounded; the
controller closes the relay to electrically connect the
super-capacitor and the accumulator battery when
the first electrical signal changes suddenly.

7. The emergency starting device according to Claim
6, wherein the controller further receives a second
electrical signal from the super-capacitor and calcu-
lates the energy stored in the super-capacitor ac-
cording to the electrical signal from the super-capac-
itor; the controller sends out an indicating signal
when the energy is insufficient to start the engine.

8. The emergency starting device according to Claim
7, wherein the second electrical signal is a voltage
at a non-grounded end of the super-capacitor.

9. The emergency starting device according to any of
Claims 1-5, wherein the controller is equipped with
a switch; the controller functions when the switch is
on, the controller does not function when the switch
is off.

10. An emergency starting method used when a starting
system cannot start an engine, characterized in
that the method includes the following steps:

using a super-capacitor, a DC-DC booster cir-
cuit is connected between the super-capacitor
and an accumulator battery in the starting sys-
tem to increase an output voltage of the accu-
mulator battery to charge the super-capacitor;
using a controller, which receives a first electri-
cal signal from the accumulator battery and elec-
trically connects the super-capacitor and the ac-
cumulator battery to start the engine with energy
stored in the super-capacitor when the first elec-
trical signal changes suddenly.

11. The emergency starting method according to Claim
7, wherein the controller further receives a second
electrical signal from the super-capacitor and calcu-
lates the energy stored in the super-capacitor ac-
cording to the second electrical signal; the controller
electrically connects the super-capacitor to the ac-
cumulator battery via the DC-DC booster circuit
when the energy is insufficient to start the engine, to
have the super-capacitor charged by the output volt-
age of the accumulator battery increased by the DC-
DC booster circuit.

12. The emergency starting method according to Claim
11, wherein the second electrical signal is a voltage
at a non-grounded end of the super-capacitor.

13. The emergency starting method according to any of
Claims 10-12, wherein a negative electrode of the
accumulator battery is grounded;
the first electrical signal is a voltage at a positive
electrode of the accumulator battery, and the con-
troller electrically connects the super-capacitor and
the accumulator battery when the voltage decreases
suddenly; or
the first electrical signal is a current at a positive elec-
trode of the accumulator battery, and the controller
electrically connects the super-capacitor and the ac-
cumulator battery when the current increases sud-
denly.

14. The emergency starting method according to Claim
14, wherein the voltage decreases at a rate of no
less than 2V/s, the current increases at a rate of no
less than 20A/s.

15. The emergency starting method according to Claim
14, wherein the controller is equipped with a switch;
the controller functions when the switch is on, the
controller does not function when the switch is off.

Amended claims in accordance with Rule 137(2)
EPC.

1. An emergency starting device, for use when an en-
gine starting system cannot start an engine, includ-
ing a first output end and a second output end,
wherein the first output end is, in use, connected to
a positive electrode of an accumulator battery in the
engine starting system and the second output end
is, in use, connected to a negative electrode of the
accumulator battery, wherein the device includes a
super-capacitor, a controller and a DC-DC booster
circuit, wherein

the DC-DC booster circuit is arranged, in use,
to be connected between the super-capacitor
and the accumulator battery,
the DC-DC booster circuit is arranged to in-
crease the output voltage of the accumulator
battery to charge the super-capacitor;
the negative electrode of the accumulator bat-
tery is grounded;
the controller is arranged to receive a first elec-
trical signal from the accumulator battery, char-
acterized in that the first electrical signal is a
voltage at the positive electrode of the accumu-
lator battery; and
the controller is arranged to electrically connect
the super-capacitor and the accumulator battery
to start the engine with energy stored in the su-
per-capacitor when the voltage decreases at a
rate of no less than 2V/s.
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2. An emergency starting device, for use when an en-
gine starting system cannot start an engine, includ-
ing a first output end and a second output end,
wherein the first output end is, in use, connected to
a positive electrode of an accumulator battery in the
engine starting system and the second output end
is, in use, connected to a negative electrode of the
accumulator battery, wherein the device includes a
super-capacitor, a controller and a DC-DC booster
circuit, wherein

the DC-DC booster circuit is arranged, in use,
to be connected between the super-capacitor
and the accumulator battery,
the DC-DC booster circuit is arranged to in-
crease the output voltage of the accumulator
battery to charge the super-capacitor;
the negative electrode of the accumulator bat-
tery is grounded;
the controller is arranged to receive a first elec-
trical signal from the accumulator battery, char-
acterized in that the first electrical signal is a
current at the positive electrode of the accumu-
lator battery; and

the controller is arranged to electrically connect the
super-capacitor and the accumulator battery to start
the engine with energy stored in the super-capacitor
when the current increases at a rate of no less than
20A/s.

3. The emergency starting device according to Claim
1 or Claim 2, wherein the emergency starting device
further includes a normally open relay, via which one
end of the super-capacitor is connected to the pos-
itive electrode of the accumulator battery, and the
other end of the super-capacitor is grounded; the
controller closes the relay to electrically connect the
super-capacitor and the accumulator battery when
the first electrical signal changes suddenly.

4. The emergency starting device according to Claim
3, wherein the controller further receives a second
electrical signal from the super-capacitor and calcu-
lates the energy stored in the super-capacitor ac-
cording to the electrical signal from the super-capac-
itor; the controller sends out an indicating signal
when the energy is insufficient to start the engine.

5. The emergency starting device according to Claim
4, wherein the second electrical signal is a voltage
at a non-grounded end of the super-capacitor.

6. The emergency starting device according to any of
Claim 1 or Claim 2, wherein the controller is equipped
with a switch; the controller functions when the
switch is on, the controller does not function when
the switch is off.

7. An emergency starting method used when a starting
system cannot start an engine, including the follow-
ing steps:

using a super-capacitor, a DC-DC booster cir-
cuit is connected between the super-capacitor
and an accumulator battery in the starting sys-
tem to increase an output voltage of the accu-
mulator battery to charge the super-capacitor,
and a negative electrode of the accumulator bat-
tery is grounded;
using a controller, which receives a first electri-
cal signal from the accumulator battery, char-
acterized in that:

(i) the first electrical signal is a voltage at
the positive electrode of the accumulator
battery; and the controller electrically con-
nects the super-capacitor and the accumu-
lator battery to start the engine with energy
stored in the super-capacitor when the volt-
age decreases at a rate of no less than 2V/s;
or
(ii) the first electrical signal is a current at
the positive electrode of the accumulator
battery; and the controller electrically con-
nects the super-capacitor and the accumu-
lator battery to start the engine with energy
stored in the super-capacitor when the cur-
rent increases at a rate of no less than
20A/s.

8. The emergency starting method according to Claim
7, wherein the controller further receives a second
electrical signal from the super-capacitor and calcu-
lates the energy stored in the super-capacitor ac-
cording to the second electrical signal; the controller
electrically connects the super-capacitor to the ac-
cumulator battery via the DC-DC booster circuit
when the energy is insufficient to start the engine, to
have the super-capacitor charged by the output volt-
age of the accumulator battery increased by the DC-
DC booster circuit.

9. The emergency starting method according to Claim
8, wherein the second electrical signal is a voltage
at a non-grounded end of the super-capacitor.

10. The emergency starting method according to Claim
9, wherein the controller is equipped with a switch;
the controller functions when the switch is on, the
controller does not function when the switch is off.
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