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An automatic power cut-off device for emergency situations which Is capable of immediately sensing occurrence of an
emergency situation such as an accident of a vehicle striking against an obstacle during its running at a high speed, and
automatically cutting off electric power flowing through the vehicle, thereby protecting a driver or other passengers in the vehicle
from fire or explosion. The automatic power cut-off device includes an impact sensing device having an impact sensor adapted
to sense an impact, thereby generating an impact sensing signal, and a solenoid driving circuit for activating a solenoid In
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terminals respectively coupled to an electric power source and a load are electrically connected to each other, and a secor
position, In which the connecting terminals are disconnected from each other. The return knob Is maintained in its first position
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an Inactive state of the solenoid as it Is engaged with an engagement extension provided at the solenoid. When the solenoid
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activated, the return knob Is disengaged from the engagement extension, so that it rotates to its second position by a tension coll

spring. Thus, the supply of electric power Is cut off.
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ABSTRACT OF THE DISCLOSUR!

(]

o~

An automatic power cut-off device for emergency

situations which 1s capable of 1mmediately sensing occurrence

—
and

of an emergency siltuation such as an accident of a vehicle

striking agalnst an obstacle durling 1ts running at a high

b,
e

speed, and automatically cutting off electric power flowing

througn the wvehicle, thereby protecting a driver or other

passengers 1n the wvehicle from fire or explosion. The
automatlic power cut-off device 1includes an 1mpact sensing
device having an 1mpact sensor adapted to sense an impact,
thereby generating an 1mpact sensing signal, and a solenoid
driving circuit for activating a solenolid in response to the
impact sensing signal. A return knob 1s also provided which
rotates Dbetween a first position, 1in which connecting
terminals respectively coupled to an electric power source and
a load are electrically connected to each other, and a second

position, 1in which the connecting terminals are disconnected

from each other. The return knob 1s malntained 1in 1its first

H

position 1n an 1nactive state of the solenoid as it 1s engaged

with an engagement extension provided at the solenoid. When
the solenoid 1s activated, the return knob i1s disengaged from
the engagement extension, so that it rotates to its second

—
aa

position by a tension c¢oll spring. Thus, the supply of

pro—
pven

electric power 1is cut off.
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AUTOMATIC POWER CUT-OFF DEVICE FOR EMERGENCY SITUATIONS

BACKGROUND OF TH!

L]
—r

INVENTION

Field of the Invention
The present i1nventilion relates to an automatic power cut-
off device for emergency situations, and more particularly to

g
p—

an automatic power cut-off device for emergency situations

P
p—

which 1s capable of immediately sensing occurrence of an

emergency situation such as an accident of a vehicle or other

CLransportation means striking against an obstacle during its

P

running at a high speed, and automatically cutting off

electric power flowing through the transportation means,

thereby preventing the transportation means from catching fire

or exploding.

Description of the Prior Art

Typically, vehicles, in particular, cars, use a DC
voltage source as an electric power source thereof. A
negative voltage, namely, a ground voltage, is applied to the
entire portion of a vehicle required to be supplied with

electric power. When the vehicle strikes against an obstacle,

positive electric 1lines existing 1in the interior of the
vehicle may be damaged due to an impact applied to the struck

vehicle, so that they may short-circuit with the negative

' Il s A s M el s N Rk O TR A AT M R L - S e e e Tt 1T e
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voltage flowing though the vehicle. In such a case, the
short-circuited electric lines may serve as heating wires
while generating sparks. Where those electric lines come
into contact with fuel or oil flowing though the fuel
system of the vehicle, or other ignitable material, a
firing or explosion may occur. This results in a serious
problem in that if there are injured persons 1in the

struck vehicle, they are then in imminent danger of

death.
SUMMARY OF THE INVENTION

Therefore, the present invention has been made in
view of the above mentioned problems involved 1in the
prior art, and an object of an aspect of the invention 1is
to provide an automatic power cut-off device for
emergency sSituations which is capable of automatically
cutting off electric power output from a battery or
generator in a vehicle or other transportation means,
which may cause fire or explosion, when an emergency
situation occurs due to an accident of a vehicle or other
transportation means striking against an obstacle during
its running at a high speed, thereby protecting a driver
or other passengers 1in the vehicle or transportation
means from fire or explosion.

Another object of an aspect of the invention 1s to
provide an automatic power cut-off device for emergency
situations which <can be easily mounted to existing

vehicles and other
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transportation means such as airplanes.

In accordance with one aspect, the present invention
provides an automatic power cut-off device for emergency
situations comprising: a solenoid electrically connected at
one 1input terminal thereof to an external negative voltage
input terminal, saild solenoid having an engagement extension

recilprocating along a straight path when said solenoid is

activated; a pair of connecting terminals arranged in parallel

ﬁ'

to each other, one of said connecting terminals being

electrically connected to an external positive voltage input

—

terminal, and the other one of said connecting terminals being

electrically connected to a load; a fixed bar attached at one
end thereof to one of said connecting terminals; a pivotal bar

electrically connected to the other one of said connecting

terminals and pivotally mounted at one end thereof in such a

fashion that it pivots between a first position, in which it

1s 1n contact with said fixed bar, thereby electrically

connecting salid connecting terminals with each other, and a

second position, 1n which 1t is separated from said fixed bar,

thereby electrically disconnecting said connecting terminals

from each other, said pivotal bar having an engagement portion

P
—

at the other end thereo:

; a tension coill spring adapted to
urge said pivotal bar toward said second position; a return

knob arranged in such a fashion that it pivots two positions

respectively corresponding to said first and second positions

BARRRREE - S ta s o 2oL DR B FPTAT SR T X TR LT TR .
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of said pivotal bar to return said pivotal bar from said
second position to said first position against'a spring
force of said tension coil spring, said return knob said
return knob having a first engagement portion engaging

5 with said engagement extension in an inactive state of
said solenoid to maintain said pivotal bar at said first
position, and a second engagement portion always engaging
with said engagement portion of said pivotal bar; and an
impact sensing device comprising an impact sensor adapted

10 to sense an impact, thereby generating an impact sensing
signal, said impact sensing device allowing a positive
voltage from said positive voltage input terminal to be
applied to said solenoid for an activation of said
solenoid, in response to said impact sensing signal;

15 whereby said engagement extension of said solenoid 1is
disengaged from said first engagement portion of said
return knob when said impact sensor senses an impact, 8O
that said pivotal bar pivots to said second position by
virtue of said spring force of said tension coil spring,

20 thereby cutting off the supply of said positive voltage.

In accordance with another aspect of the invention,
there is provided an automatic power cut-off device for
emergency situations comprising:

a motor electrically connected at one terminal

25 thereof to an external negative voltage 1input terminal,
said motor having a gear fixedly mounted to a rotating
shaft thereof;

a rotating disk having a gear portion formed along a
peripheral surface of a half portion thereof and adapted

30 to engage with said gear of said motor, and a pair of
protrusions protruded from a peripheral surface of the
remaining half portion thereof, said protrusions being

spaced from each other by a desired angle, said rotating
4
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disk also having a cylindrical member centrally arranged
thereon, and a conductor member extending diametrically
through said cylindrical member in such a fashion that
opposite ends thereof are exposed at an outer surface of
sald cylindrical member;

a support member arranged adjacent to one of said
protrusions of said rotating disk, said support member
having a pair of guide grooves;

a palr of connecting terminals arranged 1n parallel
to each other, one of said connecting terminals beiling
electrically connected at one-side end thereof to an
external positive voltage input terminal, and the other
one of said connecting terminals being connected at one-
side end thereof to a load;

a pair of connecting bars fixed at respective one-
side ends thereof to respective other—side ends of said
connecting terminals, said connecting bars extending
through said guide grooves of said support member in
parallel to each other and having a pair of facing
contact terminal tips attached to respective other-side
ends thereof and selectively 1in contact with opposite
surfaces of said conductor member, respectively;

an ilmpact sensing device comprising an 1lmpact sensor
adapted to sense an 1impact, thereby generating an impact
sensing signal, sailid 1mpact sensing device allowling a
positive voltage from said ©positive voltage 1nput
terminal to be applied to said motor for a rotation of
said motor, in response to sald impact sensing signal;
and ‘ ‘

a pair of switching units arranged at opposite sides
of said rotating disk, respectively, said switching units
being switched to their open states by a force applied

thereto from said protrusions of said rotating disk,
5
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thereby cutting off the application of said positive
voltage to said motor so as to stop said motor,
respectively;

whereby said rotating disk rotates as said motor
rotates when said impact sensor senses an impact, so that
said. contact terminal tips of said connecting bars are
separated from said conductor member, thereby cutting off
the supply of said positive voltage.

According to a further aspect of the 1invention,
there 1is provided an automatic power cut-off device
comprising:

an impact sensor receiving a negative voltage from
an external negative voltage source, said impact sensor
serving to sense an impact of a predetermined level or
greater, thereby outputting said negative voltage as an
impact sensing signal;

a case defined with a space of a desired size
therein, said case having a gulde hole formed through a
bottom wall thereof;

a positive voltage 1nput terminal mounted 1n said
case and adapted to receive a positive voltage from an
external positive voltage source;

a pivotal lever pivotally mounted at one end thereof
to said case and protruded at the other end thereof
through said guide hole outwardly of said case;

means for providing a pivoting force to said pivotal
lever, salid means recelving salid negative voltage from
said impact sensor while receiving said positive voltage
from said positive voltage 1nput terminal, thereby
generating a pivoting force for said pivotal lever; and

a contact member operatively connected to said
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pivotal lever to move between a connection position, in
which 1t connects said positive voltage input terminal
with a voltage output terminal coupled to a load, and a
disconnection position, in which it disconnects said
positive voltage input terminal from said voltage output

terminal.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects and aspects of the invention will
become apparent from the following description of
embodiments with reference to the accompanying drawings
in which:

Fig. 1 1s an exploded perspective view illustrating
an automatic power cut-off device for emergency
situations 1in accordance with a first embodiment of the
present invention;

Fig. 2 1s a planar sectional view of Fig. 1;

6a
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Fig. 3a 1s an elevational sectional view illustrating an

1mpact sensor according to the first embodiment of the present

invention;

Fig. 3b 1s a planar sectional view of Fig. 3a;

Fig. 4 1s a planar sectional view similar to Fig. 3b, but

F

1llustrating an activation of the impact sensor;

Fig. 5 1s a circuit diagram illustrating an electrical

FF
—

circulit used in the automatic power cut-off device shown in

Fig. 1;

Fig. © 1s a planar sectional view similar to Fig. 2, but

fr—

illustrating an operating state of the automatic power cut-off

F

device according to the first embodiment of the present

invention;

Fig. 7 1s a flow chart illustrating an operation of the

FF
p—

automatic power cut-off device in accordance with the first

F

embodiment of the present invention;

Fig. 8 1s an exploded perspective view illustrating an

ﬁﬁ
p—

automatic power cut-off device for emergency situations in

accordance with a second embodiment of the present invention;
Fig. 9 1s a plan view of Fig. 8;

Fig. 10 1s a circuilt diagram illustrating an electrical

clrcult used 1n the automatic power cut-off device shown in
Fig. 8;
Fig. 11 1s a plan view similar to Fig. 9, but

1llustrating an operating state of the automatic power cut-off
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.

device according to the second embodiment of the present

invention;

FF
pr— engp——
b

-4

il

Fig. 12 1is a flow chart illustrating a power cut-o:

P F

operation of the automatic power cut-off device in accordance

with the second embodiment of the present invention;

Fig. 13 1s a flow chart illustrating a power supply

operation of the automatic power cut-off device in accordance

P

with the second embodiment of the present invention;

Fig. 14 1s a sectional view illustrating an automatic

F

power cut-off device for emergency situations 1in accordance

P

with a third embodiment of the present invention; and

Fig. 15 1s a sectional view similar to Fig. 14, but

P
—

1llustrating an operating state of the automatic power cut-off

device according to the third embodiment of the present

invention.

DETAILED DSCRIPTION OF TH!

ERR]

L

PR.

[
]
&3

EMBODIMENTS

[*]
>

ﬁ
p—

Referring to Figs. 1 and 2, an automatic power cut-off

device for emergency situations in accordance with a first
embodiment of the present invention is illustrated. As shown

in Figs. 1 and 2, the automatic power cut-off device 1is

installed on the upper surface of a battery case 1 mounted at

a desired place in the interior of a vehicle and adapted as an

electric power source. In the figures, the reference numeral
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F
p—

10 denotes a general solenoid mounted on the upper surface of

the battery case 1. The solenoid 10 has a configuration in

which when current flows through the solenoid 10, a magnetic
core (not shown) 1ncluded in the solenoid 10 is magnetized,

thereby causing a plunger (not shown) to reciprocate along a

straight path. The reference numeral 30 denotes an extension
rod connected at one end thereof to the plunger and adapted to

reciprocate 1in a straight path 1in accordance with the

reciprocation of the plunger. The extension rod 30 1s
surrounded by a compression coil spring 34 and provided at the
other end thereof with an extension 32. The extension 32 has

a longitudinal slot 33 engaging with an engagement protrusion

la protruded from the upper surface of the battery case 1. 1In

Fig. 2, the reference numeral 31 denotes a support member

provided at the end of the extension rod 30 connected to the

plunger and adapted to support the compression coil spring 34.

When no current flows through the solenoid 10, the extension

rod 30 1s malntained in a most protruded state by virtue of a

spring force provided by the compression coil spring 34.

The reference numeral 40 denotes a return knob pivotally

mounted on the upper surface of the battery case 1 and

centrally provided with a through hole 41. The return knob 40

—

has a palr of grooves 43 at desired portions of the peripheral

ﬁ

surface thereof, respectively. The grooves are spaced by a

desired angle, for example, 90°. Opposite to the grooves 43,
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the return knob 40 also has a knob portion 44 extending

radially outwardly from the peripheral surface thereof.

T'he reference numeral 50 denotes a connecting terminal

whlch 1s a main positive voltage input terminal of the vehicle

which 1s fixedly mounted on the upper surface of the battery

case 1 at one end thereof. The reference numeral 52 denotes

a connecting terminal which is a positive voltage terminal

mounted on the upper surface of the battery case 1 at one end

thereof while being slightly spaced from the main positive

voltage 1nput terminal 50. The connecting terminal 52 1is

v

electrically coupled at one end thereof to a positive terminal

P
—

of the battery via a connecting cable 64 and at the other end

gr—

thereof to a generator (not shown) included in an engine of

the vehicle.

The reference numeral 80 denotes a pivotal bar pivotally

mounted on the upper surface of the battery case 1 at one end

thereof between the connecting terminals 50 and 52. The
pivotal bar 80 has a straight portion extending by a desired
length and 1is provided at the other end thereof with a 180°-
inverted L-shaped engagement portion 80a. The pivotal bar 80
1s electrically connected to the connecting terminal 50 by

i

means of a connecting cable 62.

The reference numeral 82 1is a fixed bar having

substantially the same length as the straight portion of the

pivotal bar 80 and being arranged in parallel to the pivotal

~-10-
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par 80. The fixed bar 82 1s fixedly mounted on the connecting
terminal 52 at an end thereof. The pivotal bar 80 and fixed

par 82 have contact terminal tips 84 and 86 at facing surfaces

thereof, respectively. The fixed Dbar 82 1s selectively
electrically connected with the pivotal bar 80 as the contact

terminal tips 84 and 86 come into contact with each other.

A protrusion 81 1s downwardly protruded from the lower

g  ad

surface of the pivotal bar 80 to support one end of a tension

coll spring 70 which is mounted on the upper surface of the

battery case 1 at the other end thereof. By virtue of the

tension coil spring 70, the pivotal bar 80 is always urged in

a direction 1n which it is spaced away from the fixed bar 82,

thereby causing the contact terminal tips 84 and 86 to be

separated from each other.

P'

The extension 32 of the solenoid 10 1is selectively

engaged at the tip thereof with one groove 43 of the return

knob 40 whereas the engagement portion 80a of the pivotal bar

80 1s always engaged with the other groove 43 of the return

knob 40. The reference numerals 4, 5 and 6 denote grooves

P

formed at opposite side walls of a cover 2 for covering the

above mentioned elements installed on the upper surface of the

e

battery case 1.

The reference numeral 200 denotes an impact sensing

device 1including an impact sensor which will be described

hereinafter.

-17 -~
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Meanwhile, Figs. 3a and 3b are elevational and planar

sectional views schematically illustrating the impact sensor,

respectively. Flg. 4 1s a planar sectional view illustrating

an operation of the impact sensor shown in Fig. 3b. In the

figures, the reference numeral 120 denotes a box-shaped sensor
case horizontally arranged in a running direction of the

vehlicle and defined with a cylindrical space 125 therein. The

sensor case 120 has a sealed construction to prevent dust or

other foreign matters from entering the circular space 125.
The reference numeral 122 denotes a cylindrical contact ring

fitted 1n the cylindrical space 125 in such a fashion that its

outer surface 1s 1in contact with the inner side surface of the

sensor case 120. The contact ring 122 has a lower end fitted

1n a cilrcular groove defined at the inner bottom surface of
the sensor case 120. The reference numeral 124 denotes an
lmpact sensing spring vertically arranged in the cylindrical

space 125 and centrally inserted into the bottom wall of the

sensor case 120 at the lower end thereof. A contact weight
126 1s mounted to the upper end of the impact sensing spring
124. When an impact is externally applied to the sensor case
120 at a predetermined speed or above, the impact sensing
spring 124 1s bent, thereby causing the contact weight 126 to

come 1into contact with the contact ring 122.

The reference numerals 121 and 123 denote connecting

terminals each extending horizontally through the bottom wall

-1 -
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—

of the sensor case 120 and having one end outwardly exposed at

the outer side surface of the sensor case 120 and the other

end 1nserted into the bottom wall of the sensor case 120. The

connecting terminal 123 i1s electrically connected at one end

Lhereof to the negative terminal of the battery and at the
other end thereof to the contact ring 122. The connecting
terminal 121 1s electrically connected to the impact sensing

spring 124 and serves as a sensor output terminal.

Fig. 5 1s a cilrcuit diagram illustrating an electrical

circult used in the automatic power cut-off device shown in
Fig. 1. As shown in Fig. 5, the solenoid 10 is electrically
connected at 1ts negative 1input terminal to the negative

g

terminal of the battery and at its positive terminal to the

collector of a PNP type transistor TR included in a solenoid
driving circult 220. The solenoid driving circuit 220 1is
included in the impact sensing device 200. As described in

conjunction with Fig. 4, the connecting terminal 123 of the

lmpact sensing device 200 1is selectively electrically
connected to the sensor output terminal 121. The sensor
output terminal 121 1s electrically coupled to the base of the

transistor TR via a diode D and a resistor R. The transistor

TR of the solenoid driving circuit 220 1is coupled at the

gr—

emitter thereof to the positive terminal of the battery. A

capaclitor C 1s coupled at the negative terminal thereof

petween the resistor R and diode D. The positive terminal of

-13 -



10

15

20

25

CA 02262962 1999-02-23

the capacitor C 1s connected to the positive terminal of the

pattery.

In a state shown 1n Fig. 2, the connecting terminals 50

and 52 are electrically connected to each other, so that a

posltive voltage from the battery is supplied to the generator

P

(not shown) of the engine via the positive terminal of the

gr—
o

pattery. This state corresponds to a normal running state of

the vehilicle. In this state, the impact sensing device 200 1is

malntained in such a fashion that the contact weight 126 is

spaced from the contact ring 122, as shown 1in Fig. 3b.

Accordingly, no current 1s supplied to the solenoid 10,

P

thereby preventing the magnet core of the solenoid 10 from

peing magnetized. That is, the solenoid 10 is maintained in

P

1ts 1lnactive state. As a result, the extension 32 of the

solenoid 10 1s maintained at its extended position in which it

1s engaged with the associated groove 43. Thus, the

connection o©0f the connecting terminals 50 and 52 1is

malntalned.

When the vehicle equipped with the above mentioned power

P-

cut-off device strikes against an obstacle, the impact sensing

spring 124 provided in the impact sensor is bent due to an
impact generated upon the striking of the vehicle, so that the
contact weight 126 comes into contact with the contact ring
122, as shown 1in Fig. 4. As a result, the sensor output

terminal 121 1s electrically connected to the connecting

~14 -
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terminal 123 via the connected contact ring 122 and contact

welght 126. That 1s, an 1lmpact sensing signal from the sensor

P

output terminal 121 1s applied to the base of the transistor

TR via the diode D and resistor R, thereby causing the
transistor TR to be switched on. As a result, current 1is

supplied to the solenoid 10, so that the magnet core of the
solenoid 10 1s magnetized to serve as an electromagnet.

Accordingly, the extension 32 retracts immediately and

disengages from the associated groove 43. This causes the
pivotal bar 80 to pivot by virtue of the spring force of the

tension coll spring 70 while pivoting the return knob 40.

Thus, the connecting terminals 50 and 52 are disconnected from

each other, as shown in Fig. 6. In this state resulting from

#

the striking of the vehicle, the supply of main electric power

from the battery to the vehicle is cut off. In this state,

F

the supply of output current from the generator to the engine

1s also cut off because the connecting terminal 52 coupled to

the generator is 1in a state disconnected from the connecting

terminal 50.

Since the transistor TR of the solenoid driving circuit
220 1s malntained at its ON state for the charging time of the

capacitor C, the solenoid 10 is continuously activated even

though the 1impact sensor is in its conductive state for an

instantaneous time. The solenoid 10 1s 1nactivated again

after a predetermined time, so that the extension 32 of the

-15 -
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solenoid 10 extends by virtue of the spring force of the

compression coil spring 34 while coming into contact with the

peripheral surface of the return knob 40.

On the other hand, where the vehicle is slightly damaged
due to the striking thereof without any injury of the driver
and other passengers 1n the vehicle, the driver manually pivot

P

the return knob 40 to the original position of Fig. 2 by

applying a desired force to the knob portion 44 protruded from

ﬁ

the return knob 40 outwardly of the battery case 1, in order

to electrically connect again the connecting terminals 50 and
02 with each other. As a result, the supply of main electric

power from the battery to the vehicle 1is enabled again.

Accordingly, the vehicle can be run again. In this state, the

ﬁ

extension 32 of the solenoid 10 is engaged with the associated

groove 43 of the return knob 40, thereby maintaining the
return knob 40 at 1ts original position. That 1s, the

connecting terminals 50 and 52 are maintained in their

connected state.

FFig. 7 1s a flow chart illustrating an operation of the

F
—

automatic power cut-off device in accordance with the first

F

embodiment of the present invention. As shown in Fig. 7, when

the 1lmpact sensor generates an impact sensing output at step

90 as it 1s switched to its conductive state, the transistor
TR 1s switched to its ON state, and the capacitor C is charged

(Step 91). As a result, positive voltage is applied to the

-16 ~
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solenolid 10 (Step 92) which is, in turn, activated (Step 93).
Accordingly, the contact terminal tips 84 and 86 are separated
from each other (Step 94), thereby causing the main power

source to be switched to its OFF state (Step 95). That 1is,

the supply of main power from the battery is cut off. On the
other hand, where the impact sensor is in its non-conductive
state, the malin power source 1s malntained in its ON state
(Step 96). Where the main power source is in its OFF state in
accordance wilith the operation carried out at step 95, it can

pe switched to i1ts ON state by pivoting the return knob 40

(Step 97).

Referring to Figs. 8 to 13, an automatic power cut-off

device for emergency situations in accordance with a second

embodiment of the present invention is illustrated.

In the figures, the reference numeral 110 denotes a motor

mounted on the upper surface of the battery case 1 and adapted
LO generate a drive force in response to an application of a

drive voltage thereto. A gear 112 having a desired diameter

1s fixedly mounted to a rotating shaft of the motor 110. The

reference numeral 130 denotes a rotating disk rotatably

P

mounted on the upper surface of the battery case 1. The

rotating disk 130 has a gear portion 131 formed along the

F

peripheral surface of a half portion of the rotating disk 130

and adapted to engage with the gear 112 of the motor 110. The

rotating disk 130 1s also provided with a pair of protrusions

~17 -
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136 and 138 protruded from the peripheral surface of the

remaining half portion of the rotating disk 130. The

protrusions 136 and 138 are spaced from each other by a

desired angle, for example, about 90°. A cylindrical member
132 1s centrally arranged on the rotating disk 130. A
conductor member 134 extends diametrically through the
cylindrical member 132 in such a fashion that it is integral

with the cylindrical member 132.

The reference numerals 140 and 142 denote a first

switching unit and a second switching unit arranged on the

upper surface of the battery case 1 at opposite sides of the
rotating disk 130, respectively. The first switching unit 140

includes a push button switch 140a, and a resilient member

140b adapted to depress the push button switch 140a, thereby
causing the push button switch 140a to be switched to its open

state. The resilient member 140b 1is arranged in such a

P

fashion that it can be depressed by the protrusion 136 of the

rotating disk 130. Similarly to the first switching unit 140,
the second switching unit 142 includes, a push button switch

1l42a and a resilient member 142Db. The resilient member 142Db

1s arranged in such a fashion that it can be depressed by the

protrusion 138 of the rotating disk 130.

The reference numeral 160 denotes a rectangular support

member fixedly mounted on the upper surface of the battery

case 1 at a position adjacent to the protrusion 138 of the

-18-
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rotating disk 130. The support member 160 has a pair of guide

grooves 162 each having a desired width and desired height.

The reference numerals 150 and 152 denote connecting

terminals each mounted on the upper surface of the battery

y g
e

case 1 while beilng protruded at one end thereof outwardly of

the battery case 1. The connecting terminal 150 serves as a
maln positive voltage input terminal of the vehicle. The
connecting terminal 152 is connected to the output terminal of

the generator (not shown).

A pair of connecting bars 154 and 156 are fixed at

respective one-side ends thereof to respective other-side ends

of the connecting terminals 150 and 152. The connecting bars
1504 and 156 extend through the guide grooves 162 of the
support mempber 1060 1in parallel to each other. A palr of
contact terminal tips 155 and 157 are attached to respective

other-side ends of the connecting bars 154 and 156. The

contact terminal tips 155 and 157 are in contact with the

opposite surfaces of the conductor member 134, respectively.

I'ne connecting bar 156 1is also connected to the positive

r—

terminal of the battery.

The reference numeral 300 denotes an 1impact sensing
device which 1s configured in accordance with the second

embodiment of the present invention, but including the impact

F

sensor 120 wused 1in the first embodiment of the present

invention.

-19-



10

15

20

25

CA 02262962 1999-02-23

The reference numerals 5 and 6 denote grooves formed at

one side wall of a cover 3 for covering the above mentioned
elements installed on the upper surface of the battery case 1.
Fig. 8 1s an exploded perspective view illustrating the

P P

automatlic power cut-off device of the second embodiment which

F

1s 1n an 1nactive state. Fig. 9 is a plan view of Fig. 8. As

shown 1n Figs. 8 and 9, the contact terminal tips 155 and 157

of the connecting bars 154 and 156 are in contact with the

conductor member 134 of the rotating disk 130. In the state

shown in Figs. 8 and 9, the first switching unit 140 is in its

open state because the resilient member 140b thereof is

depressed by the first protrusion 136 of the rotating disk

130, thereby causing the push button switch 140a to be in its

open state. In this state, the motor 110 is in a braked

state.

Fig. 10 1s a circuit diagram illustrating an electrical

ﬁ”
p—

circult used 1n the automatic power cut-off device shown in

Fig. 8. In Fig. 10, the reference numeral 202 denotes a motor
switching unit which includes a pair of common terminals COM1

and COMZ, and an inductor coil L. The motor switching unit

202 also i1ncludes a pair of opening contacts NOl and NO2, and

=

a palr of closing contacts NC1l and NC2. The common terminals

COM1 and COM 2 are selectively connected to associated

opening contacts NOl and NO2 or associated closing contacts

g
p—

NCl and NCZ2, respectively, in accordance with an operation of

-20-
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the inductor coil L. That is, the motor switching unit 202 1is
normally maintained 1n a state in which the common terminals
COM1 and COMZ are connected to the associated closing contacts
NCl and NCZ2, respectively. When the 1nductor coil L 1is
energlzed, the motor switching unit 202 is switched to a state
1n which the common terminals COM1 and COMZ2 are connected to

the associated opening contacts NOl and NO2, respectively.

The first switching unit 140 has a common terminal COM

coupled to the opening contact NOl of the motor switching unit

202, a closing contact NC, and an opening contact NO. The

F

opening contact NO of the first switching unit 140 is coupled

to one end of the inductor coil L of the motor switching unit
202 and to the negative terminal of the battery. The second

switching unit 142 has a common terminal COM coupled to the

ﬁ

closing contact NC2Z2 of the motor switching unit 202, a closing

contact NC, and an opening contact NO. The opening contact NC

ﬁ

oL the second switching unit 142 is coupled to the positive

F

Cterminal of the battery. The opening contact NO of the second

=
pp—

switching unit 142 is connected to the opening contact NO2 of

the motor switching unit 202. Both the first and second
switching units 140 and 142 are normally maintained in a state
in which their common terminals COM are connected to the
assoclated closing contacts NC, respectively. When the push

putton switches 140a and 142a are depressed by the protrusions

136 and 138 of the rotating disk 30, respectively, the first

~21 -
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and second switching units 140 and 142 are switched to a state
1n which thelir common terminals COM are connected to the

assoclated opening contacts NO, respectively.

The reference numeral 204 denotes a return push button

swltch coupled at one terminal thereof to the closing contact

NC of the first switching unit 140 and at the other terminal

thereof to the positive terminal of the battery. The return
push button switch 204 1is normally maintained in its OFF

state, but switched to i1its ON state 1in accordance with a

pushing manipulation of the user. The ON state of the return

push button switch 204 is maintained only when the pushing

force of the user applied to the return push button switch 204

1S malntained.

T'he 1impact sensor used in the second embodiment of the

present 1nvention 1s contained in the impact sensor case 120.

The connecting terminal 123 of the impact sensor is connected

F

to the negative terminal of the battery whereas the sensor

ocutput terminal 121 is coupled to the base of a PNP transistor
TR via a diode D and a resistor R which are connected together

1n serles. The transistor TR 1is coupled at the collector

gr—

thereof to the other end of the inductor coil L of the motor

switching unit 202 and at the emitter thereof to the positive

terminal of the battery. The emitter of the transistor TR is

F
p—

also connected to the «c¢losing contact NC of the second

swithcing unit 142. A capacitor C is coupled at one terminal

-2 -
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thereof to a node between the resistor R and diode D and at

the other terminal thereof to the positive terminal of the

battery.

ﬁ

Now, the operation of the automatic power cut-off device

using the above mentioned impact sensing device in accordance

.

with the second embodiment of the present invention will be

described in conjunction with Fig. 12.

When the vehicle equipped with the above mentioned power

ﬁ

I device strikes agalnst an obstacle, the impact sensing

N

cut—-o:

spring 124 of the impact sensing device 300 is bent due to an

P

impact generated upon the striking of the vehicle, so that the

contact weight 126 comes into contact with the contact ring
122. As a result, the sensor output terminal 121 is
electrically connected to the connecting terminal 123 via the
connected contact ring 122 and contact weight 126. As a

result, the impact sensor is switched to its conductive state.

That 1s, the impact sensor generates an impact sensing output,

namely, a negative voltage, at step 180. 1In this state, the
transistor TR is switched to its ON state, and the capacitor
C 1s charged (Step 181). Simultaneously, the inductor coil L,

which 1s coupled to the negative terminal of the battery, is
activated. Accordingly, the motor switching unit 202 of the

1mpact sensing device 300 is switched in a state in which the

P

common terminals COM1 and COM2 thereof are in contact with the

assocliated opening contacts NOl and NO2, respectively.

~-23-
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Therefore, the motor 110 receives a negative input voltage
applied via the opening contact NOZ2 and common terminal COM?2
of the motor switching unit 202 and a positive input voltage

applied via the opening terminal NO1l and common terminal COM?2

ﬁ

of the motor switching unit 202, so that it rotates in a

reverse direction, namely, in the counter-clockwise direction

H

of Fig. 9 (Step 182). As the motor 110 rotates reversely, the

conductor member 134 on the rotating disk 130 is separated

from the contact terminal tips 155 and 157 of the connecting

pars 154 and 156 (Step 183). Although the supply of electric

power 1s substantially cut off in this state, the rotating

disk 130 is further rotated by virtue of the inertial rotation

of the motor 110, so that the protrusion 138 thereof depresses

the push button switch 142a of the second switching unit 142,

thereby causing the push button switch 142a to be switched to

1ts open state (Step 184). In the open state of the push
putton switch 142a, the motor 110 is braked and so completely

stopped (Step 185). Thus, the power cut-off state 1is

maintained (Step 186).

—

In respective states of Figs. 9 and 11, the motor 110 is

malntalined 1n a stopped state as it 1s braked.

The power cut-off state is continued during a continued

operation of the impact sensor. Even when the impact sensor
1s switched to its conductive state and then immediately

returned to 1ts non-conductive state, the motor 110 rotates

~24 -
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continuously for the charging time of the capacitor C. Such

a rotation of the motor 110 ensures a desired power cut-off

even when the i1mpact sensor is in its conductive state for an

instantaneous time.

On the other hand, when the user is desired to supply

again the electric power from the battery to the wvehicle,

thereby running again the vehicle, he first switches on the

return push button switch 204 (Step 191 of Fig. 13). In the
ON state of the return push button switch 204, the motor 110

receives a positive input voltage applied via the closing

terminal NC and common terminal COM of the first switching

unit 140 and the closing contact NC2 and common terminal COM?2

P

of the motor switching unit 202, and receives a negative input

voltage applied wvia the closing contact NC1 and common
terminal COM1 of the motor switching unit 202. Accordingly,

the motor 110 rotates in a normal direction, namely, in the

ﬂ

clockwise direction of Fig. 11 (Step 192). The rotation of

the motor 110 1is continued until the protrusion 136 of the

rotating disk 130 depresses the push button switch 140a of the

first switching unit 140. 1In this state, the conductor member

134 of the rotating disk 130 is aligned with the contact

CLerminal tips 155 and 157 of the connecting bars 154 and 156

while being in contact with those contact terminal tips (Step

193) . As the protrusion 136 of the rotating disk 130 depresses

P

the push button switch 140a of the first switching unit 140,
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the common terminal COM and opening contact NO of the first

switching unit 140 come into contact with each other, thereby

causing the first switching unit 140 to be switched to its

open state (Step 194). As a result, the supply of the

ﬁﬁv
p—

positive voltage 1s cut off. This results in a motor braking

state 1n which the motor 110 1is stopped (Step 195).

Simultaneously, the electric power from the battery is suppled

to the vehicle (Step 196).

Since the operation of the impact sensor in the second

P

embodiment of the present invention 1is the same as in the

first embodiment, its detailed description is omitted.

Referring to Fig. 14, an automatic power cut-off device

for emergency situations in accordance with a third embodiment

of the present invention 1s illustrated.

In Fig. 14, the reference numeral 400 denotes a case

pra—

defined with a space of a desired size therein. A guide hole

e and

424 of a desired size is formed through the bottom wall of the

F
pr—

case 400. A fixed shaft 402 is mounted on one inner wall o:

the case 400 in such a fashion that it is horizontally

protruded from that inner wall.

The reference numeral 414 denotes a pivotal lever

pivotally mounted at one end thereof on the fixed shaft 402

and protruded at the other end thereof through the guide hole

424 outwardly of the case 400. A return knob 404 is fixedly

gr—

mounted to the other end of the pivotal lever 414. 1In order

~26 -
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to pivot the pivotal lever 414 about the fixed shaft 402, a

means for providing a pivoting force to the pivotal lever 410

is provided. That is, the pivotal lever 414 pivots about the

fixed shaft 402 to a power cut-off position as it is repulsed

by a magnetic force from an external electromagnet activated

FF
e l—

when 1t 1s desired to cut off the supply of electric power.

The pivotal 1lever 414 can be returned to 1its original

position, namely, a power supply position, as the user

manually applies a force to the return knob 404. Thus, the

pivotal lever 414 serves to switch on and off the supply of

electric power.

Now, the means for providing a pivoting force to the

pivotal lever 410 will be described. A first fixed magnet 406

1s fitted around the upper portion of the pivotal lever 414.

A solenoid 416 is mounted to one end of the first fixed magnet
406 . The solenoid 416 functions as an electromagnet

exhlbiting a polarity arrangement opposite to that of the

first fixed magnet 406 when it is activated. A second fixed

magnet 422, which has the same polarity arrangement as that of

the first fixed magnet 406, is fixedly arranged at a position

spaced from the first fixed magnet 406 by a desired distance

while facing the first fixed magnet 406.

The reference numeral 408 denotes a contact member fitted

around the lower portion of the pivotal lever 414 for an

application of electric power. A positive voltage input

Ly
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terminal 418, which receives a positive voltage from an

external main power source, namely, the battery of the

vehicle, 1s connected to one end of the contact member 408.

A voltage output terminal 412, which outputs the positive

P

voltage, 1s coupled to the other end of the contact member 408

via an electric wire 410.

A negative voltage supply terminal 420 is coupled to the

solenoid 416 1n order to supply a negative voltage from the

external battery. The positive voltage input terminal 418,

which receives the positive voltage from the battery, 1is also

connected to the solenoid 416 so that the solenoid 416

recelves the positive voltage for its activation.

An 1impact sensor 1s coupled to the negative voltage

supply terminal 420. The impact sensor is configured in such

a fashion that it is switched to its contact or closed state
when 1t receives an impact of a predetermined level or
greater, thereby allowing the negative voltage from the

pattery to be applied to the negative voltage supply terminal

420. Since the configuration of the impact sensor is the same

as those of Figs. 3a, 3b, and 4, its detailed description is

omltted.

F F
e

The operation of the automatic power cut-off device for

emergency siltuations according to the third embodiment of the

present 1nvention will now be described.

In a normal running state of the vehicle, the impact

_28-
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sensor 1s malntained 1in such a fashion that the contact weight
126 1s spaced from the contact ring 122, as shown in Fig. 3b.

In this state, no negative voltage 1is applied to the

solenoid 416 which receives only the positive voltage from the

battery via the positive voltage supply terminal 418.

Accordingly, no magnetic force is generated from the solenoid
4116. The positive voltage applied to the positive voltage
supply terminal 418 is output to the voltage output terminal

412 via the contact member 408.

When the vehicle equipped with the above mentioned power

cut-off device strikes against an obstacle, the impact sensing

spring 124 provided in the impact sensor is bent due to an

P

impact generated upon the striking of the vehicle, so that the

contact welght 126 comes into contact with the contact ring
122, as shown in Fig. 4. As a result, the negative voltage
lnput terminal 420 is electrically connected to the solenoid
416 via the impact sensor, namely, the connected contact ring
122, contact weight 126, impact sensing spring 124, and sensor

output terminal 121, in this order. Accordingly, the negative

voltage from the battery is applied to the negative voltage

input terminal 420.

The negative voltage applied to the negative voltage

supply terminal 420 1s then supplied to the solenoid 416 which

also always receives the positive voltage from the battery via

the positive voltage input terminal 418. As the solenoid 416

~29-
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recelves both the negative voltage and positive voltage as
mentioned above, it 1s activated to serve as an electromagnet

exhibliting a polarity arrangement opposite to that of the

first fixed magnet 406. That 1s, the solenoid 416 exhibits

P

the same polarity as that of the first fixed magnet 406 at its

end facing the first fixed magnet 406, so that it repulses the

first fixed magnet 406. By the repulsion force of the

solenolid 416, the first fixed magnet 406 is separated from the

solenold 416 and then moved toward the second fixed magnet 422

P

1n accordance with a pivotal movement of the pivotal lever 414

The first fixed magnet 406 is then attached to the second

ﬁ

fixed magnet 422 by virtue of an attraction of the second

fixed magnet 422, as shown in Fig. 15.

In the state 1in which the first fixed magnet 406 1is

attached to the second fixed magnet 422, the pivotal lever 414
disconnects the contact member 408 from the positive voltage
supply terminal 418, as shown in Fig. 15. As a result, the
supply of the positive voltage from the positive voltage

supply terminal 418 to the voltage output terminal 412 is cut

of f.

On the other hand, where the vehicle is slightly damaged
due to the striking thereof without any injury of the driver

and other passengers in the vehicle, the driver manually pivot

pr—

the return knob 404 protruded outwardly of the case 400 to the

original position of Fig. 14 by applying a desired force to

-30~
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the return knob 404, 1n order to electrically connect again

the contact member 408 to the positive voltage supply terminal

P

418. As a result, the supply of main electric power from the

battery to the vehicle is enabled again. Accordingly, the

vehicle can be run again.

P

Although the power cut-off device of the present

invention has been described in conjunction with a single

contact, 1t may be used 1in association with a plurality of

F P

contacts. The application of the power cut-off device is not

limited to vehicles. In accordance with the present

lnvention, the power cut-off device 1is applicable to

alrplanes.

As apparent from the above description, the present

invention provides an automatic power cut-off device for

emergency sltuations which is capable of immediately sensing

b

occurrence OIf an emergency situation such as an accident of a

vehicle or other transportation means striking against an

obstacle during its running at a high speed, and automatically

cutting off electric power flowing through the transportation
means, thereby preventing the transportation means from

catching fire or exploding due to a short circuit.

Although the preferred embodiments of the invention have

peen disclosed for illustrative purposes, those skilled in the

art will appreciate that various modifications, additions and

substitutions are possible, without departing from the scope

~31 -
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.

and spirit of the 1nvention as disclosed in the accompanying

claims.

-39
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WHAT IS CLAIM

L]
O
).

{}

p—

1. An automatic power cut-off device for emergency

situations comprising:

a solenoid electrically connected at one input terminal
thereof to an external negative voltage input terminal, said
solenold having an engagement extension reciprocating along a
straight path when said solenoid is activated;

a palr of connecting terminals arranged in parallel to

F
—

each  other, one o)i sald connecting terminals belng

electrically connected to an external positive voltage input

F

terminal, and the other one of said connecting terminals being

electrically connected to a load;

a fixed bar attached at one end thereof to one of said
connecting terminals;

a pilvotal bar electrically connected to the other one of
sald connecting terminals and pivotally mounted at one end

F

thereof 1n such a fashion that it pivots between a first

position, 1n which 1t 1s in contact with said fixed bar,
thereby electrically connecting said connecting terminals with

each other, and a second position, in which it is separated

from said fixed bar, thereby electrically disconnecting said
connecting terminals from each other, said pivotal bar having
an engagement portion at the other end thereof;

a tension coll spring adapted to urge said pivotal bar

~33-
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toward said second position;
a return knob arranged in such a fashion that it pivots
petween two positions respectively corresponding to said first

P

and second positions of said pivotal bar to return said

pivotal bar from said second position to said first position

—

against a spring force of said tension coil spring, said

return knob having a first engagement portion engaging with
sald engagement extension 1n an 1nactive state of said
solenold to maintain said pivotal bar at said first position,

and a second engagement portion always engaging with said

engagement portion of said pivotal bar; and
an 1lmpact sensing device comprising an impact sensor
adapted to sense an impact, thereby generating an impact

sensing signal, said impact sensing device allowing a positive

voltage from said positive voltage input terminal to be

g

applied to sailid solenoid for an activation of said solenoid,

1n response to said impact sensing signal;

F

whereby sald engagement extension of said solenoid 1is

disengaged from said first engagement portion of said return
Kknob when said impact sensor senses an impact, so that said

plvotal bar pivots to said second position by virtue of said

spring force of said tension coil spring, thereby cutting off

g

the supply of said positive voltage.

2. The automatic power cut-off device in accordance with

_34 -
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Claim 1, wherein said impact sensing device comprises:

sald 1mpact sensor having a connecting terminal connected
to said external negative voltage input terminal, and a sensor
output terminal adapted to output said negative voltage
recelved from said external negative voltage input terminal,
sald 1mpact sensor outputting said negative voltage as said
1mpact sensing signal when it senses an impact; and

a solenoid driving circuit adapted to allow said positive
voltage from saild positive voltage input terminal to be
applied to said solenoid, 1in response to said impact sensing
signal, thereby activating said solenoid, said solenoid
driving circuit comprising

a transistor coupled at a base thereof to said
sensor output terminal of said impact sensor via a diode
and a resistor connected to each other in series, said

transistor being also coupled at a collector thereof to

a posiltive terminal of said solenoid and at emitter

thereof to said external positive voltage input terminal,

and

a capacitor coupled at a negative terminal thereof
Lo a node between said diode and said resistor and at a

positive terminal thereof to said external positive

voltage i1nput terminal.

b

3. The automatic power cut-off device in accordance with

-35-
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Claim 2, wherein sald impact sensor comprises:

a box-shaped sensor case horizontally arranged in a

running direction of the vehicle and defined with a

cylindrical space therein, said sensor case having a sealed

construction to prevent dust or other foreign matters from

entering said circular space;

a cylindrical contact ring fitted in said cylindrical

space 1n such a fashion that an outer surface thereof is in

F

contact with an inner side surface of said sensor case, said

contact ring having a lower end fitted in a circular groove

F

deflned at an inner bottom surface of said sensor case:

an 1mpact sensing spring vertically arranged in said

cylindrical space and centrally inserted into a bottom wall of

-

sald sensor case at a lower end thereof, said impact sensing
spring being bent by an external impact applied to said sensor
case;

a contact weilght mounted to an upper end of said impact
sensing spring, sald contact weight coming into contact with
sald contact ring when said impact sensing spring is bent;

sald connecting terminal having one end outwardly exposed

at an outer side surface of said sensor case and electrically

connected to saild external negative voltage input terminal,

sald connecting terminal also having the other end inserted

into said bottom wall of said sensor case and electrically

connected to said contact ring; and

~36 -
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sald sensor output terminal having one end outwardly

exposed at said outer side surface of said sensor case and

P

electrically connected to said base of said transistor, said

sensor output terminal also having the other end inserted into

said Dbottom wall of said sensor case and electrically

connected to sald impact sensing spring.

4. An automatic power cut-off device for emergency
sltuations comprising:

a motor electrically connected at one terminal thereof to

an external negative voltage input terminal, said motor having

a gear fixedly mounted to a rotating shaft thereof;

a rotating disk having a gear portion formed along a

peripheral surface of a half portion thereof and adapted to

engage wilth said gear of said motor, and a pair of protrusions

F
e

protruded from a peripheral surface of the remaining half

portion thereof, said protrusions being spaced from each other
py a desired angle, said rotating disk also having a
cylindrical member centrally arranged thereon, and a conductor

mempber extending diametrically through said cylindrical member

in such a fashion that opposite ends thereof are exposed at an
outer surface of said cylindrical member;

a support member arranged adjacent to one of said

protrusions of said rotating disk, said support member having

 mad

a palr of guide grooves;
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a palir of connecting terminals arranged in parallel to
each  other, one of said connecting terminals being
electrically connected at one-side end thereof to an external
poslitive voltage input terminal, and the other one of said

F
pp—

connecting terminals being connected at one-side end thereof

to a load;

a pair of connecting bars fixed at respective one-side

ends thereof to respective other-side ends of said connecting

CLerminals, said connecting bars extending through said guide

i

grooves of saild support member in parallel to each other and

having a pair of facing contact terminal tips attached to

respective other-side ends thereof and selectively in contact

with opposite surfaces of said conductor member, respectively;

an 1mpact sensing device comprising an impact sensor
adapted to sense an impact, thereby generating an impact
sensing signal, said impact sensing device allowing a positive
voltage from said positive voltage input terminal to be

P
p—

appliea to said motor for a rotation of said motor, in

response to said impact sensing signal; and

F
p—

a palr of switching units arranged at opposite sides of

sald rotating disk, respectively, said switching units being

switched to their open states by a force applied thereto from

i g~ g
e g—

sald protrusions of said rotating disk, thereby cutting off

the application of said positive voltage to said motor so as

Lo stop said motor, respectively;
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whereby saild rotating disk rotates as said motor rotates
when said i1mpact sensor senses an impact, so that said contact

terminal tips of said connecting bars are separated from said

conductor member, thereby cutting off the supply of said

positive voltage.

FF
el

O. The automatic power cut-off device in accordance with

Claim 4, wherein said impact sensing device comprises:

a motor swltching unit adapted to switch the rotation of
sald motor between normal and reverse directions, said motor
switching unit comprising a plurality of common and fixed
contacts, and an i1nductor coil electrically connected at one
end thereof to said negative voltage input terminal;

sald switching units serving to stop said motor rotating
1n said normal and reverse directions, respectively;

F
aadd

a return push button switch connected at one end thereof

to a first one of said switching units and at the other end

thereof to said external positive voltage input terminal;
sald lmpact sensor having a connecting terminal connected

to sald external negative voltage input terminal, and a sensor

cutput terminal adapted to output said negative voltage

received from said external negative voltage input terminal,

sald 1mpact sensor outputting said negative voltage as said

impact sensing signal when it senses an impact; and

a transistor coupled at a base thereof to said sensor
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output terminal of said 1mpact sensor via a diode and a

resistor connected to each other in series, said transistor

F

pbeing also coupled at a collector thereof to the other end of

F
e

sald 1nductor coll and at emitter thereof to a second one of

sald switching units; and
a capacitor coupled at one terminal thereof to a node
between said diode and said resistor and at the other terminal

-

thereof to said external positive voltage input terminal.

0. An automatic power cut-off device comprising:

an 1impact sensor receiving a negative voltage from an

external negative voltage source, said impact sensor serving

Lo sense an 1impact of a predetermined level or greater,

thereby outputting said negative voltage as an impact sensing

signal;

a case deflned with a space of a desired size therein,
sald case having a guide hole formed through a bottom wall
thereof;

a posltive voltage input terminal mounted in said case
and adapted to receive a positive voltage from an external

positive voltage source;

a pivotal lever pivotally mounted at one end thereof to

sald case and protruded at the other end thereof through said

gulide hole outwardly of said case;

means for providing a pivoting force to said pivotal
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lever, sald means recelving sald negative voltage from said
1lmpact sensor while receiving said positive voltage from said

positive voltage input terminal, thereby generating a pivoting

force for said pivotal lever; and

a contact member operatively connected to said pivotal
lever to move between a connection position, in which it
connects said positive voltage input terminal with a voltage
output terminal coupled to a 1load, and a disconnection

position, 1n which it disconnects said positive voltage input

terminal from said voltage output terminal.

/. The automatic power cut-off device in accordance with
Claim 6, wherein said pivotal force providing means comprises:
a solenoid activated upon receiving said negative voltage
from said 1mpact sensor while receiving said positive voltage

from said positive voltage input terminal, thereby forming an

electromagnet;

a first fixed magnet mounted on said pivotal lever while

separapbly contacting said solenoid, said fixed magnet having

a polarity arrangement opposite to said electromagnet formed
by said solenoid in such a fashion that it is repulsed away
from said electromagnet when said solenoid is activated; and

a second fixed magnet fixedly arranged at a position

spaced from the first fixed magnet by a desired distance while

tfacing the first fixed magnet, said second fixed magnet having

-4 7 -
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the same polarity arrangement as that of the first fixed
magnet 1n such a fashion that it attracts said first fixed
magnet repulsed away from said electromagnet when said

solenold 1s activated.

5
3. The automatic power cut-off device in accordance with
Claim 6, further comprising:
a return knob mounted at the other end of said pivotal
lever and adapted to return said contact member from said
10 disconnection position to said connection position.
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FIG. 3a
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