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input end of the CPU master control circuit being connected with a
sampling and driving control circuit, which is connected with a
change-over switch, a DC contactor and an output electric clamp;
the battery pack being connected with the charging interface via the
power control circuit, and the power control circuit and the charging
interface being connected to the CPU master control circuit; the
output electric clamp and the change-over switch being respectively
connected with the power control circuit; the output end of the CPU
master control circuit also being connected with a display circuit;
the sampling and driving control circuit being connected with a
forced startup button. The emergency starting power supply can
timely and accurately transmit the relevant operation information to

the users under different use environments.
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1. An intelligent emergency starting power supply with voice prompt function, wherein it includes a battery pack,
the power supply end of the battery pack being connected with a change-over switch, and the change-over switch
being connected to the output electric clamp via a DC contactor,

it also includes a CPU master control circuit, the output end of the CPU master control circuit being connected
with an audio playback system;

The input end of the CPU master control circuit being connected with a sampling and driving control circuit,
which is connected with a change-over switch, a DC contactor and an output electric clamp;

The battery pack being connected with the charging interface via the power control circuit, the power control
circuit and the charging interface being connected to the CPU master control circuit;

The output electric clamp and the change-over switch being respectively connected with the power control circuit;
The output end of the CPU master control circuit also being connected with a display circuit;

The sampling and driving control circuit being connected with a forced startup button.

2. The intelligent emergency starting power supply with voice prompt function according to claim 1, wherein the
audio playback system comprises a voice storage control circuit, the input end of the voice storage control circuit
being connected to the CPU master control circuit, the output end being connected to the audio control circuit, and
the audio control circuit being connected to the speaker.

3. The intelligent emergency starting power supply with voice prompt function according to claim 1, wherein the
display circuit comprises an LED nixie tube display and LED indicator lights of different colors.
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An intelligent emergency starting power supply with voice prompt function
Technology
[0001] The utility model relates to an emergency starting power supply, in particular to an intelligent emergency
starting power supply with voice prompt function.

Background

[0002] 12V/24V conversion emergency starting power supply is difficult to be 100% correct only by manual
control operation under different use environments. Without any protection and prompt, any misoperation may
cause permanent damage to the product, even lead to battery explosion and endanger the personal and property
safety of users in serious situations. Although some of the existing products are provided with operation
instructions and some simple audible and visual alarm functions, the simple buzzer alarm and wear in use can lead
to the missing or unclear operation prompt contents, resulting in the lack of necessary safety instructions for the
emergency starting power supply, and at the same time, it also puzzles the users who cannot find the reason in time
after problems occur in operation. If necessary voice prompts and photoelectric instructions are provided to each
operation of the user, it can not only reduce the influence to the user under different environments, but also timely
and directly inform the user of the real-time operation state, more effectively prevent errors, and make the user’s
operation more direct and clearer. Therefore, it is necessary to optimize the structure of the existing emergency
starting power supply.

Contents of the utility model

[0003] The purpose of the utility model is to provide an intelligent emergency starting power supply with voice
prompt function, which uses voice to prompt the user’s current operation, so as to reduce misoperation, ensure the
safety protection of the emergency starting power supply during operation and prolong its service life.

[0004] The technical solution adopted by the utility model to solve its technical issues is as follows.

[0005] An intelligent emergency starting power supply with voice prompt function, wherein it includes a battery
pack, the power supply end of the battery pack being connected with a change-over switch, the change-over switch
being connected to the output electric clamp via a DC contactor, and it also includes a CPU master control circuit,
the output end of the CPU master control circuit being connected with an audio playback system, the audio
playback system including a voice storage control circuit, the input end of the voice storage control circuit being
connected to the CPU master control circuit, the output end being connected to the audio control circuit, and the
audio control circuit being connected to the speaker;

[0006] The input end of the CPU master control circuit is connected with a sampling and driving control circuit,
wherein the sampling and driving control circuit is connected with a change-over switch, a DC contactor and an
output electric clamp; the battery pack is connected with the charging interface via the power control circuit, and
the power control circuit and the charging interface are connected to the CPU master control circuit; the output
electric clamp and the change-over switch are respectively connected with the power control circuit; the output end
of the CPU master control circuit is also connected with a display circuit, wherein the display circuit comprises an
LED nixie tube display and LED indicator lights of different colors; the sampling and driving control circuit is
connected with a forced startup button.

[0007] The utility model has the advantages that the emergency starting power supply can provide safety
protection for level selection, correct connection, wrong connection, low voltage or high voltage, and at the same
time, the corresponding voice prompt and photoelectric prompt are added in the aspects of charging level selection,
battery low-voltage early warning, output overcurrent protection, electric clamp output short-circuit protection and
manual forced startup safety prompt; in different service environments, it can timely and accurately transmit the
relevant operation information to the users, so that the users can obtain the operation information via different
types of prompts such as sound and light prompts, so that the users can more intuitively know the real-time
operation and the causes of service errors, so as to better carry out the next operation or take timely and effective
corrective measures to ensure the personal safety of the users, and make the whole product more humanized and
intelligent.
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Description of drawings

[0008] Figure 1 is the electrical schematic diagram of the emergency starting power supply proposed by the utility
model;

[0009] Figure 2 is a power control circuit diagram;

[0010] Figure 3 is the circuit diagram of the CPU master control circuit and the LED nixie tube display;

[0011] Figure 4 is a voice storage and audio control circuit diagram;

[0012] Figure 5 is a sampling and driving control circuit diagram.

Specific embodiments

[0013] In order to make the technical means, creative features, purpose and efficacy of the utility model easy to
understand, the utility model is further described below in combination with the drawings and specific
embodiments.

[0014] As shown in Figure 1, the intelligent emergency starting power supply with voice prompt function
proposed by the utility model includes a battery pack, wherein the power supply end of the battery pack is
connected with a change-over switch, the change-over switch is connected to the output electric clamp via a DC
contactor, and it also includes a CPU master control circuit, wherein the output end of the CPU master control
circuit is connected with an audio playback system, the audio playback system includes a voice storage control
circuit, the input end of the voice storage control circuit is connected with the CPU master control circuit, the
output end is connected with the audio control circuit, and the audio control circuit is connected with the speaker;
[0015] The input end of the CPU master control circuit is connected with a sampling and driving control circuit,
wherein the sampling and driving control circuit is connected with a change-over switch, a DC contactor and an
output electric clamp; the battery pack is connected with the charging interface via the power control circuit, and
the power control circuit and the charging interface are connected to the CPU master control circuit; the output
electric clamp and the change-over switch are respectively connected with the power control circuit; the output end
of the CPU master control circuit is also connected with a display circuit, wherein the display circuit comprises an
LED nixie tube display and LED indicator lights of different colors; the sampling and driving control circuit is
connected with a forced startup button.

[0016] Nowadays, automotive batteries are mainly divided into models of 12V and 24V. In the circuit design, 12
VDC battery is used for 0 VDC - 15.5 VDC by default; and 24 VDC battery is used for 15.5 - 30.0 VDC by default.
The change-over switch realizes two batteries in parallel or in series, so that it can realize the function of two
voltage outputs with one unit. At the same time, two small linkage switches are built in the change-over switch,
and the linkage switch is synchronized with the 12 V and 24 V level, that is to say, when the change-over switch is
in the 12 V or 24 V level, the linkage switch is also closed synchronously, and when it is in the OFF level, the
linkage switch is also disconnected automatically, which is used to judge the input or disconnection of the external
connection signals.

[0017] The emergency starting power supply uses the high-power DC contactor as the automatic control electronic
switch to control its on and off state via the circuit. At the same time, the circuit judges the voltage drop at both
ends of the DC contactor after being pulled in, which is one of the conditions to judge whether the output electric
clamp is short circuited.

[0018] The emergency starting power supply takes samples from the two ends of the battery pack, the small tooth
of the electric clamp, the output end of the change-over switch, the two ends of the DC contactor, the charging
interface, the internal voltage test reset switch, the forced startup button and other key points respectively and
sends them to the CPU master control circuit for processing and judgment, so as to know the user’s operation
information and send the corresponding pulse signal to the voice storage control circuit, and after the pre-stored
voice content is retrieved and amplified by the audio control circuit, the speaker sends out the corresponding voice
message. The emergency starting power supply can provide safety protection for level selection, correct
connection, wrong connection and low or high voltage. At the same time, the corresponding voice prompt and
photoelectric prompt are added in the aspects of the charging level selection, battery low-voltage early warning,
output overcurrent protection, electric clamp output short-circuit protection and manual forced startup safety
prompt. The voice is clear, loud and standard. Under the 40 dB noise environment, the effective sound
transmission distance is more than 5 m.In addition to standard English prompts, two other languages are also
available, namely French and Spanish. The users can switch freely via simple key operations to improve the
universality of the product.
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[0019] In one embodiment, the circuit structure of the emergency starting power supply is shown in Figure 2,
Figure 3, Figure 4 and Figure 5. In this embodiment, the main key parts used in the emergency starting power
supply include: 1C1-7805 three terminal integrated voltage regulator, IC2-MC96f32Q single chip microcomputer,
IC3-BLA4208 voice storage integrated chip, 1C4-TDA2822 integrated audio power amplifier, LS1 full band
speaker 2W/8Q), LED-LG5631AH seven-segment nixie tube display, IC5 (I1C6)- PC817 optocoupler, IC7-LM358
integrated operational amplifier, high-power DC contactor, high current change-over switch (for 12/24V level
switching), linkage switch, forced startup button, output positive and negative clamps.

[0020] In this embodiment, the main functions of the emergency starting power supply include:

[0021] 1. During the operation of the emergency starting power change-over switch, the 12 VV / 24 V level is
automatically identified and prompted, the corresponding level voice prompt is given and the LED3/LED4 light up
for indication;

[0022] 2. Automatic alarm prompt for low voltage of the emergency starting power supply battery. When the
battery voltage is lower than 8.0 < U < 10.0 V, automatic voice alarm prompt will be sent out;

[0023] 3. Automatic shutdown protection and prompt when the battery voltage of the emergency starting power
supply is too low. When the battery voltage is constantly lower than 8 V, the emergency starting power supply will
automatically shut down the output circuit of the electric clamp and send a low-voltage shutdown protection voice
prompt at the same time;

[0024] 4. Prompt for correct connection and continuity of the output electric clamp. When it is connected correctly,
it will be automatically pulled in and be in continuity, with voice prompt and LED4 lighting prompt;

[0025] 5. Shutdown protection and prompt for wrong reverse polarity connection of the output electric clamp.
When the polarity of the output electric clamp is reversed, the DC contactor will produce a shutdown protection,
and send the corresponding voice message prompt and the reverse connection indicator LED 7 lighting prompt,
and the nixie tube flashes to display the error code "Er1" message;

[0026] 6. Shutdown protection and prompt for connection voltage error of the output electric clamp, that is, the
internal and external connected battery voltage does not match, which generally refers to the wrong connection
between the 12V and 24V batteries or the 24V connected to batteries with the external voltage higher than 30.0V,
the emergency starting power supply will automatically send out the voice message prompt for wrong connection
and the wrong connection indicator LED 6 lighting prompt, and at the same time the nixie tube flashes to display
the error code "Er2" message;

[0027] 7. Overload shutdown protection and prompt of the output electric clamp. When the output electric clamp
has a too high current, it will automatically shut off the output and provide protection. The emergency starting
power supply will send out the corresponding voice message prompt and the nixie tube will flash to display the
overload protection code "P1" message;

[0028] 8. Automatic shutdown protection and prompt for short circuit of the output electric clamp. When the
output electric clamp is short circuited again when being pulled in and in continuity, it will automatically shut off
the output and provide protection. At the same time, it will send out the corresponding voice message prompt and
the nixie tube will flash to display the short circuit protection code "P2" message;

[0029] 9. Charging level prompt and charging state indication. The charging of the conversion emergency starting
power supply is only at the 12V level, that is, the two batteries shall be charged together after being connected in
parallel to ensure the charging voltage balance of the two batteries, that is, after inserting the charger, if the
change-over switch is not at the 12V level, the emergency starting power supply will automatically send out a
voice message prompt, and at the same time the charging indicator light will not light up, until the level selection is
correct, and the indicator light LED2 is on when the charging is in progress, and the LED1 is on when the charging
is over;

[0030] 10. Forced startup output function. When there is no external battery voltage input or the input voltage
signal is too low, and the emergency starting power supply cannot be normally identified automatically, after
artificial judgment and correct and reliable connection, press the forced startup button to make the emergency
starting power supply be pulled in and in continuity. When the forced startup button is pressed, the emergency
starting power supply will automatically send out the safety warning message voice and the nixie tube will
synchronously display the countdown time counting prompt message of “10-9-8- ... 0" to the user to remind the
user to note the polarity and safe working voltage of the external load. The emergency starting power supply will
not be automatically pulled in until it is pressed down for 10 s, to ensure that the user has enough time to confirm
the safety of the connection.

[0031] In this embodiment, the voice contents stored in the voice storage control circuit are as follows (take the
English version as an example):
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[0032] A. 12V

[0033] B. 24V

[0034] C. Low voltage, recharging recommended

[0035] D. Power is connected

[0036] E. Wrong Voltage

[0037] F. Wrong Polarity

[0038] G. Recharging ON, Turn the switch at back to 12V

[0039] H. charge immediately

[0040] I. Overload

[0041] J. Short Circuit

[0042] The specific working process is as follows:

[0043] 1. When the change-over switch is turned from the OFF level to the 12V or 24V level, the change-over
switch sends the voltage of the battery pack in parallel or in series to the input end of the DC contactor, and at the
same time the "OUT+" end has a high level (the OUT+ sampling point is actually connected to the input end of the
DC contactor, and the "BAT/External™ is connected to the output end of the DC contactor), and after the voltage is
limited by the diode D1, the current limiting resistor R1 and the voltage stabilizing diode DW1, the switching tube
Q1 is driven by the resistor R2 to make the relay JK1 be pulled in and in continuity; the battery BAT+ voltage is
added to the input end of the three terminal integrated voltage regulator 7805 via diode D4, so that pin 3 outputs a
stable 5 VDC voltage to supply power to the CPU and the other circuits;

[0044] When the external electric clamp is correctly connected and the voltage is greater than 1.5V, the voltage at
the "BAT/External™ end is also added to the base pole of the switching tube Q1 after passing through the diode D6
to make the relay be pulled in and in continuity, so as to make 7805 enter the normal working state; similarly,
when the charging interface "CH+" is connected to the power supply, the 7805 also enters the normal working
state.

[0045] 2. After the single chip microcomputer is powered on and works, first check whether the change-over
switch is turned on. When the voltage detected at the "OUT+" end is less than 15.5 VDC, compare it with the
voltage obtained at the positive "BAT1+" end of the single battery. When the voltages at the two reference points
are basically the same, the CPU deems by default that the change-over switch has been set to the 12V level at this
time; on the contrary, when the voltage at this point is > 15.5V and there is a large difference from the voltage at
the "BAT1+" end, the CPU deems by default that the change-over switch has been set to the 24V level; after
determining the level, the single chip microcomputer outputs a high level from the P52 port or the P53 port to
drive the corresponding level indicator light LED3 or LED4 to light up; at the same time, a pulse signal is output
from the P21 port or the P23 port to drive the voice chip to extract the corresponding voice message, and report the
corresponding level message to the user via the power amplifier, the speaker and the other devices;

[0046] When the single chip microcomputer detects that the voltage of the "OUT+" is too low, and the voltage at
the 12V level is lower than 10.0 VDC (the voltage at the 24V level is lower than 20.0 VDC), the emergency
starting power supply automatically deems by default that the battery has been discharged and should not be used
again, and the power should be supplemented in time; the P16 pin of the single chip microcomputer will
automatically cycle the output pulse signal to the voice storage chip to extract the low-voltage alarm prompt voice,
and timely report the low-voltage message to the user via the speaker; at the same time, it will automatically turn
off all loads, that is, turn off the output of the cigarette lighter and the DC contactor;

[0047] When the single chip microcomputer detects that the voltage of the "OUT+" is OV and a certain positive
voltage is detected at the "OUT+/External” end, it means that the change-over switch of the emergency starting
power supply is not turned on, but only the user has correctly connected the output electric clamp to the external
battery; at this time, the emergency starting power supply deems by default that the user wants to test the external
battery voltage via the digital display voltmeter of the JS, that is, the single chip microcomputer automatically
displays the actual voltage value read from the "OUT+/External" end via the nixie tube;

[0048] When the single chip microcomputer detects that the voltage of "OUT+" is OV and at the same time it is
detected that the charger has access voltage at the "CH+" end, it means that the change-over switch is not turned
on at this time, but only the charger has been connected. At this time, the single chip microcomputer will
automatically output a pulse signal to the voice storage chip to extract the charging level position limit prompt
voice, and tell the user to place the change-over switch at the 12V level when charging. If the change-over switch
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is in the other level, the single chip microcomputer will automatically cycle the output trigger signal until the user
turns the change-over switch to the correct 12V level; when the emergency starting power supply enters normal
charging, the single chip microcomputer carries out judgment by detecting the voltage drop at the sampling
resistance R31. When the charging current is less than 300 mA, the voltage drop at the resistor is 0.03V, indicating
that the charging is over, otherwise, it indicates that the charging is in progress. When the LED2 is on, it indicates
that the charging is in progress, and when the LED1 is on, it indicates that the charging is over.

[0049] 3. Startup. Its working principle is as follows:

[0050] 3.1 Correct connection, continuity and prompt of the 12V level: When the change-over switch is set to the
12V level and the single chip microcomputer detects that the voltages of the "OUT+" and the "BAT1+" points are
within the range of the 12V level, the emergency starting power supply will automatically send out the 12V level
prompt voice; at the same time, the voltage at both ends of the external 12V battery is sampled in two ways, one of
which is connected to the output end of the DC contactor, so that the single chip microcomputer detects the
effective voltage value within the range of the 12V level at the "BAT+/External” point; the other way is sampled
via the small tooth of the electric clamp, and the internal wire of the electric clamp cable is connected to the "J1"
port of the control board. After the correct connection signal is converted via R5, D8 and IC5, the external correct
connection signal "RIGHT-Ctrl" is sent to the P13 port of the single chip microcomputer. The single chip
microcomputer judges that the emergency starting power supply has been turned to the 12V level, and at the same
time the electric clamp has been correctly and reliably connected, and at this time, the single chip microcomputer
outputs a high level to the DC contactor control circuit to make it be pulled in and in continuity, sends a pulse
signal to the voice chip to extract the prompt voice of correct connection and continuity, and tells the user the
correct connection message in time; Other indications: The 12V level indicator light is on; the corresponding
correct connection indicator light is on; the nixie tube automatically displays the comprehensive voltage value after
the internal and external battery are connected in parallel.

[0051] 3.2 Protection and prompt of reverse polarity connection of the 12V level: The change-over switch is turned
to the 12V level, and the corresponding level detection and prompt contents are the same as above; at the same
time, the voltage at both ends of the external 12V (or 24V) battery is sampled via the small tooth of the electric
clamp, and the internal wire of the electric clamp cable is connected to the "J1" port of the control board. After the
reverse connection signal is converted via D9, 1C6 and R5, the external reverse signal "Reverse-Ctrl" is sent to the
P12 port of the single chip microcomputer. The single chip microcomputer judges that the emergency starting
power supply has been turned to the 12V level, and at the same time detects that the polarity of the external battery
is reversed, and at this time, the DC contactor will remain in the off state, continuously send pulse signals to the
voice chip to extract the reverse connection prompt voice message, and tell the reverse connection message to the
user in time; Other indications: The 12V level indicator light is on; the reverse connection alarm indicator light
LED? is on; the nixie tube displays the reverse connection error code "Erl" flashing.

[0052] 3.3 Protection and prompt for too high external voltage error of the 12V level: The change-over switch is
turned to the 12V level, and the corresponding detection and prompt contents are the same as above; at the same
time, the voltage at both ends of the external battery is connected by the electric clamp to the output end of the DC
contactor, so that when the single chip microcomputer detects at the "BAT+ /External” point that at this time the
connected battery voltage has exceeded the safety range of the "12V" level, the single chip microcomputer deems
directly by default that the external battery voltage does not match the level selected by the emergency starting
power supply, and the DC contactor remains shut down for protection; and continuously sends pulse signals to the
voice chip to extract the voice message of voltage error connection prompt, and tells the user the wrong connection
message in time; Other indications: The 12V level indicator light is on; the voltage error connection alarm
indicator light LEDS is on; the nixie tube displays the reverse connection error code "Er2" flashing.

[0053] 3.4 Correct connection and continuity and prompt of the 24V level: When the change-over switch is set to
the 24V level, the single chip microcomputer detects that the voltage at the "OUT+" point and the "BAT1+" point
is relatively high, and it should belong to the 24V level. The emergency starting power supply automatically sends
out the 24V level prompt voice; at the same time, the voltage at both ends of the external 24V battery is sampled in
two ways, one of which is connected to the output end of the DC contactor, so that the single chip microcomputer
detects at the "BAT+/External” point the effective voltage value within the range of the 24V level; the other way is
sampled via the small tooth of the electric clamp, and the internal wire of the electric clamp cable is connected to
the "J1" port of the control board. After the correct connection signal is converted via R5, D8 and IC5, the external
correct connection signal "RIGHT-Ctrl" is sent to the P13 port of the single chip microcomputer. The single chip
microcomputer judges that the emergency starting power supply has been turned to the 24V level, and at the same
time the electric clamp has been correctly and reliably connected, and at this time, the single chip microcomputer
outputs a high level to the DC contactor control circuit to make it be pulled in and in continuity, sends a pulse
signal to the voice chip to extract the prompt voice of correct connection and continuity, and tells the user the
correct connection message in time; Other indications: The 24V level indicator light is on; the corresponding
correct connection indicator light is on; the nixie tube automatically displays the comprehensive voltage value after
the internal and external battery are connected in parallel.
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[0054] 3.5 Protection and prompt of reverse polarity connection of the 24V level: The change-over switch is turned
to the 24V level, and the corresponding level detection and prompt contents are the same as above; at the same
time, the voltage at both ends of the external 24V (or 12V) battery is sampled via the small tooth of the electric
clamp, and the internal wire of the electric clamp cable is connected to the "J1" port of the control board. After the
reverse connection signal is converted via D9, 1C6 and R5, the external reverse connection signal "Reverse-Ctrl" is
sent to the P12 port of the single chip microcomputer. The single chip microcomputer judges that the emergency
starting power supply has been turned to the 24V level, and at the same time detects that the polarity of the
external battery is reversed, and at this time, the DC contactor will remain in the off state, continuously send pulse
signals to the voice chip to extract the reverse connection prompt voice message, and tell the reverse connection
message to the user in time; Other indications: The 24V level indicator light is on; the reverse connection alarm
indicator light LED7 is on; the nixie tube displays the reverse connection error code "Er1" flashing.

[0055] 3.6. Protection and prompt of too low (or too high, more than 30.0V) external voltage error of the 24V level:
The change-over switch is turned to the 24V level, and the corresponding level detection and prompt contents are
the same as above; at the same time, the voltage at both ends of the external battery is connected by the electric
clamp to the output end of the DC contactor, so that when the single chip microcomputer detects at the
"BAT+/External” point that the connected battery voltage has exceeded the safety range of "24V" at this time, if
the external voltage is lower than 15.5V or higher than 30.0V, the single chip microcomputer deems directly by
default that the external battery voltage does not match the level selected by the emergency starting power supply,
and the DC contactor remains shut down for protection. It continuously sends pulse signals to the voice chip to
extract the voice message of voltage error connection prompt, and tells the user the wrong connection message in
time; Other indications: The 24V level indicator light is on; the voltage error connection alarm indicator light
LEDS is on; the nixie tube displays the reverse connection error code "Er2" flashing.

[0056] 4. Automatic shutdown protection for startup overload: When the emergency starting power supply starts at
the moment of starting, a very high current is generated in the whole starting system, the emergency starting power
supply reads the voltage drop between the big tooth of the black electric clamp and the negative pole of the
internal battery by sampling from the small tooth of the black electric clamp, sends it to the "J1" port via the small
tooth of the black clamp and the internal signal wire, and then amplifies it via DO, IC7 and other circuits, and sends
the overcurrent signal "OVERLOAD-TEST" to the P11 port of the single chip microcomputer. When the voltage
value continues to be higher than a certain set value within a certain time (the resistance between the big tooth of
the black electric clamp and the negative terminal of the battery is tested in advance, and the reference voltage
value of overcurrent protection is calculated by referring to the maximum discharge capacity of the battery of the
emergency starting power supply), the emergency starting power supply deems by default that the external
connection load is too high, and when the maximum bearing range of the whole system has been exceeded, the
single chip microcomputer shuts off the control signal of the DC contactor to force the DC contactor to turn off the
output; at the same time, the single chip microcomputer extracts the corresponding overcurrent protection prompt
voice message from the voice chip, and tells the user the message in time; Other indications: The nixie tube
displays the over-current protection code "P1" flashing.

[0057] 5. Automatic shutdown protection for short circuit of electric clamp output: When the electric clamp is
short circuited after the emergency starting power supply is pulled in and in continuity, a very high current is
generated in the whole starting system. The emergency starting power supply also reads the voltage drop between
the big tooth of the black electric clamp and the negative pole of the internal battery by sampling from the small
tooth of the black electric clamp, and sends it to the "J1" port via the small tooth of the black electric clamp and the
internal signal wire, and after being amplified by DO, IC7 and other circuits, the overcurrent signal
"OVERLOAD-TEST" is sent to the P11 port of the single chip microcomputer; at the same time, the single chip
microcomputer judges the voltage difference between the "OUT+" and "BAT/External” point at both ends of the
DC contactor. When the two voltage values continue to be higher than a certain set value within a certain time, the
emergency starting power supply deems by default that short circuit fault occurs in the external electric clamp
connection; the single chip microcomputer will immediately shut off the control signal of the DC contactor to
force the DC contactor to shut off the output; at the same time, the single chip microcomputer extracts the
corresponding short-circuit protection prompt voice message from the voice chip, and tells the user the message in
time; Other indications: The nixie tube displays the over-current protection code "P2" flashing.

[0058] 6. Forced startup output: When the external battery voltage is too low or there is no battery, the user can
first turn the change-over switch to the required voltage level (at this time, the corresponding level detection and
prompt contents are the same as above), and then connect the positive and negative electric clamp to the positive
and negative pole of the input power supply of the load respectively. Note that large and small tooth of the electric
clamp are reliably connected at the same time, and confirm that the power required by the load is consistent with
the voltage level selected by the emergency starting power change-over switch; press down the forced startup
switch, and the forced startup switch will short-circuit the "J3" port, so that the internal 5V power supply will be
sent to the P25 port of the single chip microcomputer after partial voltage sampling via resistors R15 and R16. The
single chip microcomputer will automatically start timing and extract the forced startup voice safety prompt from
the voice chip. After pressing down the forced startup switch for 10 S, the single chip microcomputer will
automatically send the continuity command, to make the DC contactor be forcibly pulled in and in continuity;
when the connection of the emergency starting power supply is abnormal (such as reverse connection, wrong
connection of high voltage) before automatic pull-in (within 10 S), the single chip microcomputer will
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automatically judge that the forced startup operation is invalid and it is needed to be recovered after
troubleshooting; ensure the operation safety of the users; Other prompts: After pressing this switch, the nixie tube
flashes "10s countdown timer" within 10 s. After being pulled in and in continuity, the emergency starting power
supply will send a voice prompt for correct continuity, and at the same time the prompt light LED5 for correct
connection will light up.

[0059] 7. Working principle of voice control circuit: Firstly, all functional voices are stored in the voice storage
chip in the PCM compression mode. The voice chip is BLA4208 chip of the BLA series, which supports a total
voice length of 42s and can store 30 segments of different voices at most; the voice reading is controlled by 8
separate trigger pins of S1-S8. At the same time, it also supports different pins to trigger in different combinations,
so that it can support the needs of 30 segments of voice triggering; then, the CPU control is used to randomly
extract each segment of the voice contents, the voice signal is output via the pin 8, and the speaker SL1 is directly
driven to send out voice after being amplified by the audio power amplifier IC4; the voice trigger signal is
effective for high level. Every time the single chip microcomputer sends out a pulse trigger signal, the voice chip
will automatically extract the corresponding voice content for broadcasting once; when the trigger is of continuous
high level, the chip will automatically broadcast the same voice content in a circular manner.

[0060] 8. Working principle of the sampling circuit and control circuit: As shown in Figure 5, J1 is the sampling
signal input end of the small tooth of the positive and negative electric clamp. When the external connection is
correct, the voltage is converted via resistors R5, D8 and IC5, and the AD signal is sent to the P31 port of the
single chip microcomputer as the basis for judging whether the external electric clamp is correctly connected or
disconnected; when the voltage polarity of the external battery is reversed, the single chip microcomputer cannot
directly read the negative voltage at the "BAT/External” end, but after conversion via J1, D9, IC6 and R5, the
reverse connection signal is sent to the P12 port of the single chip microcomputer as the basis for judging the
reverse polarity connection of the external electric clamp; when the load current of the output electric clamp cable
is too high, the high current will produce a certain voltage drop on the negative electric clamp cable. This voltage
will be extracted via the small tooth of the negative electric clamp and sent to DO, R11 and IC7. After
amplification, it will be sent to the P11 pin of the single chip microcomputer for judgment. When it is detected that
the voltage continues to be greater than a set value within 1 S, the single chip microcomputer deems by default that
the external load is too high and immediately shuts off the DC contactor for protection; similarly, when it is
detected that the voltage value is higher than another set value in an instant, and the voltage drop detected from
both ends of the DC contactor is also greater than a set value, the emergency starting power supply will
automatically deem by default that there is a short circuit in the output electric clamp, and immediately shut off the
DC contactor for protection;

[0061] J5 is the charging power access end; J6 is the input end of the internal output voltage detection and the
external voltage detection, and it is also the sampling point of voltage drop at both ends of the DC contactor; J7 is
the control coil interface of the DC contactor; the cigarette lighter output control circuit is composed of main
components R25, R26, Q2, JK2 and RT1; the buzzer alarm control circuit is composed of main components R29,
R30 and Q3; the DC contactor control circuit is composed of main components R27, R28 and Q3; the charging
power sampling and charging current sampling circuit is composed of main components R17, R18, R31, C25 and
C21, which is used to judge the connection of the charger and the detection of the charging state; the internal and
external battery voltage sampling circuit and the change-over switch level judgment sampling circuit are composed
of main components R19, R20, R21, R22, R23, R24, C22, C23 and C20; the digital display control circuit is
composed of main components LED, Q5, Q6, Q7, etc.

[0062] Shown and described above are the basic principles, main features and advantages of the utility model.
Those skilled in the art should understand that the utility model is not limited by the above embodiments. The
above embodiments and the instructions in the description are only intended to explain the principles of the utility
model. Without departing from the spirit and scope of the utility model, the utility model can have various changes
and improvements, which shall fall within the scope of the utility model required to be protected. The scope of
protection claimed by the utility model is defined by the appended claims and their equivalents.
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P23 uiig V4 — ANk 5 5 SR8 5 s FEEUR R R & 5 B DI 3 75 28 S5 B A 4
MRSALAE BRE AR P
[0046] 4 ER Fy HLAS I 2 “OUT+” ) o e IEAIC I, 12V R4 R AIC T 10. OVDC (24V #4 H1 A%
T 20. 0VDC) I, I SR B L5 B shER A K Hith C 28 35t H, ANECFE AR, R R I AN TR 5
JHL P16 JEEE E S I 1 ki 5 5 45 Th A7 O, FRBUIC R IR R TR, s
FE A B HARAC AR B R A 25 P s [RINEK B 2 OGB4 280, RGBT 08l 28 P L 4
A
[0047] Y4y HLAS I 2 “UOT+” [ HLH 24 OV, [R] IR AE “OUT+/ AR5 sz 21— i 1) 1F
FE IR, W0 7 AV S8 B HL 5 PR A 46 OC B o, R AP i Bt e e 5 4100 it ) IE AR
B b b, I 2OR B e YR BR AT P AR I S 0%k S R 3 2 IR A et H s, RITERH
HLE B4 I COUT+/ AR i 1) (1 SE s o A (LS I 2009 8 Bos ok
[0048]  HER FyALAS I 2 “UOT+” 18y H 2R OV, [R]I 7E “ CH+” s I 31 78 fgs A B N L R
I, KR LB 3 450 1 A T, FUR AR Es OB N, SRR 8 L 8 sl d th — S a5 5 45
S ARG R, FENCTE A B BRI s 18, 5 VR P 78 R B R i T D08 T 12V Y,
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WL T AR SLARRS AL I, B0 AL A shiE 5 ko 5 5, BRI P ot R 31 1E
) 12V AR 1 s 208 B YRR N B SRS, B R MBS I R R PR3 B
BEAT JAI 0T, 24 70 B FL AL/ T 300mA B 122 L BEL b 1 F Bk 0. 03V, K7 78 L5 IR, ez )R
NMETEFEHL, 24 LED2 pisui nIEFE 7R HE, 2 LEDL s i R 78 A A5

[0040]  3.Ja%N, HTAEJRBEATT -

[0050] 3. 1.12V RYIERAER: FHAPE R BT E T 12V R4, B3 LI E] “ouT+” ri
MBATI+” pid (1 HL S Y45 12V R4 [ A I, N S8 sl B H 2R 12V REAL 3R 7518 5 [R]I
A 12V EEL I 9 it RS 20 T B EURE , — B R N T VLR o 5 (XA, 45 B HLAE “BATH/ AR
R E] 12V RS N A R R AR 5 5y — B I aak f e /N U EURE L FEL I 2R N R T e B 2
R« 17 v 1, A IE 8215 S i R5.\ D8 Al 1Ch HFATHe ¥ J , ¥ 4l IE#E(E 5 “RIGHT-Ctrl”
A AL P13 i 1, 5y AL . 28 3l FBYR A% 21 12V 8, [R] I e L 48 IE A ] 5%
F, OISy B R BT T L AL A 42 ) P B i HH o H P AT L B Sl i S R IR —
AWk TS T PR IUE R R J SRR 1B, B EMRIER G BN S e P s HAlARR
12V AR 7R AT jis s RN R IEFRIE R R /R AT fUdeors s 8058 A 3h Won I A B JF K S
(R 54 H AR

[0051] 3. 2,12V PR P & 1) B DR ARG 7 3 0 O 3] 12V R, AH A [R5 A7 A 0
FER A b R BS AN 12V (3R 24V) Byt 19 ity B 3 oL FEL S /)N o BORE | FL IR 2R N B 3
LR IR 17 g 1, 48 S (S 5l D9 106 FN RS HEAT# e , B A ah R S
“Reverse-Ctrl ”IA 2 52 Jy ALK P12 ¥ [0, B 5 ML Y SUR Bl FLYE U6 21 12V 84, [3] i sl
B G0 H8 H AR PE , G IN FELAR A 2 R OR B W IR AS S I 0 5 O IE S R R K E S
PEHUS B R TR (5 K FR 0 R B B 5 R AP s HoAthde s < 12V R PR 7R 4T 0553
RIEHESR7RAT LEDT 5550 30008 Wos RILES RS “Erl” N4k

[0052] 3. 3.12V #4408 fl Hs il mr B iR DR AR B o OC 2% 31 12V A4, AH RV FRpAG: 0
FEARPZEIR] b s [ e J2 DA 8 H vt 79 g v P 2 N R e 4 ) o, 48 5 v HLAE “BAT+/
AN RS B B S £ F v L s B HE 12V [ A TR Y IS, B L E BB A S R
R 5 N S B FYE T R IR AL AN VT AL, B Ak R K PR IR i & S
8RB NKITE T PRI R B B PR R T B R S TR RS B A s YR P s AR
I 12V BEALFRRAT moT s S B R IEEEHCE 4B R AT LED6 sl 5% s B A8 /R s B B R A
“Er2” N4k

[0053]  3.4.24V ¥4 IE A% S@ MR F B T 24V £, B HLE I 2 “ouT+”
SR “BATLH” s5 ) L AH G K, M JE T 24V B4 N28 3 LR B 3R 24V R4 AL 4R
T s (A AR 24V it P i i HS 0 P B O, — BB N EL U B A ) o, S0 55 A HILAE
“BAT+/ AN R 2N 24 R4YEE B9 A AR 5 T BRI L RO EURE L HL SR R
R IR “T17 i 10, A IERAE 5 L RS D8 Al 1C5 MHAT#: )5, K M ERAE 5
“RIGHT-Ctrl "X &2 80 AL P13 3y 1, B0 3 MLV A S8 3 FLE LR 3] 24V 1Y, [F]IN rE R O
S8 E M ] SE I, BU B AT P [ B A 2 42 o) B o e P R A 3 E, IR
HoS A R IE— AP S R BUE M B X R IE PR B o BRI B B R 2
F s HAh RN 24V AR FRIRAT A s R I IE A B R R AT iR s A BRI
ARt HL I J R 25 R AL
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[0054] 3. 5.24V PR PE [ M EFL ARG FNEEIR < 5 460 1 DG ) 24V RS, AH S 1R S A8 ) A
PER WA F b s[RI AN 24V (850 12V) F s 799 i P P 20 ol P /N 0 B Pl ST 28 P 30 5
S e P R “ T s 1, 48 S B S E i D9 TC6 AT RS BEAT#E M 5, K AN R B S
“Reverse—Ctrl 7% 2 5/ HLIY P12 vy [, 52 5 HLJAWT B 205 2 F YR UL 31 24V 8, [R] B0
B G0 AR PR S, I B A s R DR B T IRAS s FE i & B I S R IR P E S
PRBUR RN B S B B, JER 5 B A S VR s A8 24V RSALHR - AT A
SREAREFRIRAT LEDT pist s B0 SR B R ARDS “Er 17 [N o

[0055] 3. 6,24V R4oM L AR (B, B I 30, 0V DA R IR AR I G 2
24V A4, AH R RS A7 A I R4 7 Py 2R (R b 5 (R e e A0 Fa vt 79 i P P e N UL A 2
Ry %ty A5 B HILAE “BAT+/ AN RS B 1 e 7 12 11 L vt Pl P CBE HR 24V 122 AV Y
IS, G S A T 15, 5V Bl my T 30. OV I, 53 HL B B BRI 142 it W R 5 N 58 ) FL s
BT IE RS ANTE L, LI EAMAS PR FE SR o IR R 05 2 O IE S R I Mk 5 5 P U R
AR E RN E S E R, PR A B R M VR s AR R 24V RYALFR AR AT S
HR B O R IR 7R kT LEDG s s s BG4 R R B iR ARAS “Er2” IN YR o

[0056] 4. /a3 Bl %k B3N KW RS < 48 208 3 FL IR AE 3 2 6% (1), 380 f3 3 R 4 = A=
R K LI, B 2 By R b M F ST /N i 1 R, 15 B ST ) T ) A S L el A
() (%) P P, 3ok R e /NG N S e B “ T 17 o 1, 5 480k DO IC7 S5 WK BOR G »
I AE 5 “OVERLOAE-TEST” 3% 31 88 F ALY P11 3 11, 2412 s AR AE — 2 I TR) N B v T3
— B AE (FISE I H 8 H e K0 81 P it 47 A0 i 2 1) %) FRLBHL, 235 I3 20 ) L P v i
KL RE v G AR 1 225 WU AED B, Y 208 sl Tk SR B kit &, &
T M 3 R G B K AR Y TR, 58 R AL DT LA e A 2 4 T 5 5, A B B A 2 i 1) O
e s B LRI A7 B O B B SR P SRR S E R SR B RS A
HAbFER HO0LE BRI “P1” (N 4K,

[0057] 5. HL Kt R % B BRI AR Y < 24 8 208 2l LR AE IR & 5 20 5 e e I i B
L AN R G P AR AR OK HLU, B SE B HEL YR R E ok A e NG R EORE, IR H
(19 A U7 1) Py 8 Rt A7 A0 2 ) 194 s o, S ek B P S /N A s PR S IR 3 T i 1, TR
DO+ 1C7 25 H I I K, Wik iM% 5 “OVERLOAE-TEST” 25 B 58 B AILIG P11 S (1 5 [R] B 8 411
VT BB A s A i < OUT+” 1 “BAT/ 417 W 552 (B 22 , 43K > HE R B AE — 2 I AT P
Rl TR — BB (AT, B SUS 2 A IR BR DA S0 F e I 5 I B s R R AL ST R
DI B A s 4 55 A L IR A o o G W 5 B8 R WLIRD BT 1) 3 5 A7 R S 00T Y,
(V) B PR3 SR TG B 15 B, TR I T 5 a7 s SeAhdE 7R s BoR il SR AR
“P27 N4k

[0058] 6. il o By Y+ 24 400 r vt P AR sl A A rR Tt S, P T DL S B 4 T DG AT
FF 2T T (100 H AT QR AF Y, FR RS A7 S 0 AN B 7R PN 28 1) D, FKs 1 78 Ha 31 4 31 42 3
B A N HLIR IE AR b 3 R /N U TR I R RE 2, R R B T F R S R
JE B R A B0 T DRI BRI B PR AN A — UG s F R T s Ja TS, 5 i3 3 Ok “ )37
uify [ RE 2, A8 PN 5V B Y0 of HBH R15\R16 43 I EURE 5 , 16 22 0 3 HLIKI 38 P25 iy 1, 52 AL
Y BB IFLE T, I 10 5 20 PEBGER T A 28 AR, RRERIZ R 10S J5, A AL B
R AR A, T E A2 R I A SOl 2 N S B IR AE B B IR A 2 BT C10S P

8
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HEREE R S (o S B L s RS B I, 3 R LK B B BT s S SRR TR A R BRI
bR YRS TR IR 22 4 s HoA AR oR 3% T TGS, 75 10s WA 7R 10s 1514k
TSR R, A I8 5, NS08 ) IR R H B 2815 & 18R, RN IE R4 R AT
LED5 s,

[0059] 7. if &5 il s AR IS < SRR T I D B TE 1 LA POM s A5 A7 N\ T 17
R, TSI BLA R4 BLA4208 5 1, iZ0 B L SRR & KT 42s, 2 v {7
it 30 BEASRIRIE & N2 1B I BUE T S1-S8 3L 8 AN i 2 7 | s i, [RIINy e 7 15
AT 5 VRV CAAS [F] B AL A 77 AN A T s A, A5 E R S 3 30 Bl & il i 5 22 s Pl CPU 4%
LR — Bl & N2, Rk 28 8 Wi k515, i S Al 164 UK A > BEIK
A SLL R & 1Bl AE 5 e A 380 B R WU R H— A o il ok (5 5, 158 15
Jrf B BRI — A N T B AT IR s o R R T I B A B I AR
FRAH RG22

[0060] 8. A Ha i Je 42 il i T AR JR B -l 5 BT, J1 h AE S Al He S/ NG BROPEAE 5 i
N, 244N IE BE I, H i I HL R R5.D8 K 105 HFAT#EHR G, 4 AD 15535 N SAMLIK 45 P31
g 11, A A 0 U 70 L i 2 A7 L B BT T AR 5 2 A vt o s Al M S i), B e ALE TR
B BAT/ A7 6 4, T I J1.D9.1C6 R HHAT #6405 , 4 B s S N8 AL
[R5 P12 g [, A Ay 0 W 408 P S S B 1 S I O 5 > ) P i 28t R 47 28t ik K I
KHFUR S TE S I 2 b= Ak — s He B, 31> H R 38 ok BB HE 2 (/0N 0 B HE 2 42 DO
RI1 FH ICT JHOKJGIEN B WL AR PLL JEEAT ST, AR IR B RAE 1s WRFEER THE—
VB, B AR BRI Ay AN 7 i o, 37 B SC I B IAT 0 o 2% AT AR A 5 (R BE, 246 0 5]
2% HO AR ZE I 0] PN 1 T 57— T e A, TR 523 3 D\ L s A o ) 2810 1) s e AR K 5
—BOEAE I, M SE B HL IR B 2 BR A R B R A AR A B I S, S B O W B R A 5 1T
Al

[0061]  J5 k7 vl LY Ao 5 J6 Ay PR HH P HOAS RN 7308 R M RS 0 4 A\ i » (]IS 2 L
VL i 25 P i s B FRT R A0 5 7 O BV B s 47 o) e Bl e 1 oA |l SO/ R25. R26,
Q2. JK2\RT1 4 e s MH ot A H 28 i HL 2% 5 R 2 B2 50 F R29\R30. Q3 A g b neg i 2 25 il v 2%
H 2ol R27. R28. Q3 2 sl L F Atk 25 45 i W 2% 5 %270 R17. R18\ R31. €25, C21 411k
78 L FELYE EURE B 7 L L ALERORE L, FH T 7 RS e N DA R 7 HCDRAS ARSI 5 2
Joi R19. R20. R21 ., R22, R23. R24. €22, C23. C20 4%, T P4 « A v it v s U v i % 2 i I
R A BT EURE B 1 = FE 04 LED. Q5. Q6. Q7 Z5 41 hd b 754 thil e 2% o

[0062] DL b WORFIREIR T A% S FHB AL I JE A J B 32 R AR MUAS S B B AR e AR T
M AN 53R Z T i, AS SE AT AN 52 bl st g 140 R o, b ok S 45 R 0 B 1S A Ak
(1% A2 Ui B A SRR B ) SR B, 7 A U 9 A S FH O DR o R B R RT3 R AR SE DR it 2
A BRI S, 3X LA A T H7 N SR AR B ASE P AN [ N o A S i 2 2
SRR B EH BT B RO SOR) S SR A5 LA R 508
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