
WO 2006/022519 PC:/KR2005/002802  [DESCRIPTION) [Invention Title] LIFE SAVING IMPLEMENT
[Technical Field] The present invention relates to a life saving implement, and more particularly, to a
mechanical elevator-type, non-power life saving implement, which can be used when a  fire or an
emergency breaks out in a high-rise building, a high-rise apartment, and the  like and thus people
intend to escape to the outdoor. [Background Art] As the earth has grown in population, the
skyscrapers have been built to effectively use  the limited area of land. Therefore, when the fire breaks
out in the skyscrapers, the  interior furniture formed of flammable and toxic material and equipped in
the  skyscrapers may cause a disaster. Furthermore, when the fire breaks out, the fire escape and
hallway may function as a  chimney that quickly sucks up the toxic gas and flame and the whole
building becomes a  sheet of flames. In addition, when the fire breaks out, since the main/front door of
the building cannot be  used, people who are in the building have to escape out of the building through
a  window or a veranda. Therefore, people who cannot be rescued in advance may be  victims by the
flame and toxic gas or by leaping down from the building. In immergency  situations +io.`s such L as
the UG Lthe Sep". I 1I1 6 tC 1 rro_: 1 s+ t ULLa41. ttack  in the the U.S., many peoples were victims
while working down the narrow flights of the stairs. Accordingly, descending life lines have been used
in case the fire or other emergencys  break out. That .is, the people can escape out of the building
through the window or  veranda using the descending lifelines. However, the conventional descending
lifelines have a problem in that it cannot be used  above a tenth floor. Furthermore, the descending life
is designed to be used for one by  one. Furthermore', the conventional descending lifelines are
complicated in use, having a  limited function. Therefore, the frequency in use of the conventional
descending life is  very low even in an emergency. 



In addition, since the conventional descending lifelines are designed to operate by an  1 2  electric
power, it may not work when the fire breaks. That is, when the fire breaks out in  the building, the
electric power line may be damaged not to supply the electric power to  the descending lifelines. 5
Object of the Invention It is the object of the present invention to substantially overcome or ameliorate
one or more of the disadvantages of the prior art, Summary of the Invention io The present invention
provides a life saving implement including: a passenger vehicle for transporting at least one
passenger, so that the vehicle  transports a weight; a cable drum assembly including,  a housing; is a
shaft rotatably mounted in the housing, a first cable drum mounted on the shaft, and a first flexible
cable wound on the first cable drum, said first cable  having a first end and a second end, said first end
being secured to the vehicle so that  upon pulling of said first cable out of said housing the vehicle is
allowed to descend,  20 under the force of gravity, at a rate of descent; a brake assembly for applying
a frictional force to resist rotation of the first cable  drum to thereby control the rate of descent, said
brake assembly including, a brake drum mounted on the shaft, a first braking member, F  25 a support
member supporting the first braking member in frictional contact with the brake drum, a brake frame,
and biasing means for biasing the first braking member into frictional  engagement with the brake
drum, said biasing means being connected between the  30 support member and the brake frame; a
brake booster for adjusting the frictional force depending on said weight, said  



brake booster including, a second cable drum rotatably mounted in the housing, 3  a second flexible
cable wound on the second cable drum, said second cable having a first end and a second end, said
first end being releasably attached to the  vehicle, release means for releasing said first end of the
second cable from the  s vehicle, and connecting means for operatively connecting the second cable
drum and  the brake frame, said connecting means being adapted to urge the brake frame toward the
brake drum in response to said weight to thereby increase the frictional force between the  first braking
member and the brake drum when the release means is actuated. io Preferably, said first braking
member includes a brake lining.  Preferably, said biasing means includes a spring. Preferably, the
second cable drum is adapted to rotate in one direction only. In one embodiment, a one-way bearing is
provided to prevent the second cable  drum from rotating in a direction opposite to said one direction.
is Preferably, the life saving implement further includes a speed reduction  assembly, said speed
reduction assembly being operable after the vehicle reaches a pre- determined height. Preferably, said
speed reduction assembly is adapted to provide a progressively  increasing braking force to
progressively reduce the rate of descent of the passenger 20 vehicle, Preferably, the life saving
implement further includes a buffering device for  buffering the passenger vehicle. Preferably, the
housing is adapted to be pivotally connected to a building, said  housing being movable from a storage
position to an operative position. 25 The life saving implement can further include means adapted to
prevent  movement of said housing from the operative position to the storage position.  Preferably,
said speed reduction assembly includes: a second braking member, and brake release means, said
second braking member being operatively connected to  



30 said brake release means for movement between a non-braking position, wherein said  second
braking member is spaced apart from the brake drum, and a braking position,  wherein said second
braking member is moved into frictional engagement with the brake  drum. Preferably, said brake
release means includes:  35 a projection formed on the first cable, and 3a  an actuation cable including
a ring, said actuation cable being operatively connected to said second braking member, said first
cable passing through said ring, the  arrangement being such that said second braking member is
urged from the non-braking  position to the braking position when the projection engages the ring. s
Preferably, said buffering device includes a buffer spring having an end, said end  of the buffer spring
being secured to said second end of said first cable. Preferably, said spring is an irregular pitch spring.
Brief Description of the Drawings 10 A preferred embodiment of the present invention will now be
described, by way  of an example only, with reference to the accompanying drawings wherein: Fig. 1 is
a schematic sectional view of a life saving implement according to an  embodiment of the present
invention; Fig. 2 is a sectional view illustrating a front portion of a prime motor assembly  15 depicted
in Fig. I before a life saving implement of the present invention is operated; Fig. 3 is a sectional view
illustrating a rear portion of a prime motor assembly  depicted in Fig. 1 before a life saving implement
of the present invention is operated; Fig. 4 is a sectional view illustrating a front portion of a prime
motor assembly  depicted in Fig. 1 after a life saving implement of the present invention is operated;
20 Fig. 5 is a sectional view illustrating a rear portion of a prime motor assembly  depicted in Fig, I
after a life saving implement of the present invention is operated; WO 20006/022519
PCT/K112005/002802  Fig. 6 is a sectional view illustrating a side portion of a prime motor assembly
depicted  in Fig. 1 beforea life saving implement of the present invention is operated; Fig. 7 is a
sectional view illustrating a side portion of a prime motor assembly depicted  in Fig, 1 after a life saving
implement of the present invention is operated; 



Fig. 8 is a view of a pressure booster depicted in Fig. 1; Fig. 9 is a view of a wire rope and a wire ring
that are depicted in Fig. 1; Fig. 10 is a view of a passenger vehicle before a life saving implement of
the present  invention is operated; Fig. 11 is a view of a passenger vehicle after a life saving
implement of the present  invention is operated; Fig. 12 is a view illustrating a wire rope of a wire rope
separator installed on an upper  portion of a passenger vehicle before the wire rope is separated from
the wire rope  separator Fig. 13 is a view illustrating a state where a wire rope of a wire rope separator
installed  on an upper portion of a passenger vehicle is being separated from the wire rope  separator;
Fig. 14 is a view illustrating a wire rope wound around a winding drum; Fig. 15 is a sectional view of a
buffering device before a life saving implement of the  present invention is operated; Fig. 16 is a
sectional view of a buffering device after a fife saving implement of the  present invention is operated;
Fig. 17 is a front view of a life saving implement of the present invention that is installed  in a building;
Fig. 18 is a rear view of a life saving implement of the present invention that is installed  in a building;
Fig. 19 is a side view of a life saving implement of the present invention that is installed  in a building;
Fig. 20 is a side view illustrating a state where a passenger vehicle and a prime motor  assembly are
installed on an outer side of a building; Fig. 21 is a detailed view of a portion I of Fig: 20; Fig, 22 is a
side view illustrating a state where a passenger vehicle is descending by the  operation of a life saving
implement of the present invention; and 4 O 2005/022519 PCTJK=.2005/002802  Fig. 23 is a view
illustrating an example where life saving implements of the present  invention are simultaneously used
in many stories. 



[Best Model Reference will now be made in detail to the preferred embodiment of the present
invention, examples of which are illustrated in the accompanying drawings. Wherever  possible, the
same reference numbers will be used throughout the drawings to refer to  the same or like parts. Fig. 1
shows a life saving implement according to an embodiment of the present  invention. Referring to Fig.
1, the inventive life saving implement includes a passenger vehicle 80  for loading evacuees, a prime
motor assembly 10 for descending the passenger vehicle  80 at a safe speed, a first wire rope 18
wound in the prime motor assembly 10 and  connected to a top of the passenger vehicle 80. For the
descriptive convenience, the evacuees will be referred as passengers getting on  the passenger
vehicle 80. When the first rope 18 wound in the prime motor assembly 10 is released, the passenger
vehicle 80 descends. The prime motor assembly 10 includes a braking unit 30 and a  speed reduction
unit 20 that are used to control the descending speed of the passenger  vehicle 80. The passenger
vehicle 80 includes a bottom plate 82 supporting the passengers and  sub-plates 84 erected on edges
of the bottom plate 82. The sub-plates 84 are designed to  pivot around the edges of the bottom plate
82 by hinge shafts. A start handle 99 is mounted on a sealing of the passenger vehicle 80 so that the
passenger can control a wire rope separator 100 to allow the passenger vehicle to  descend. A second
wire rope 64 is connected to the prime motor assembly 10 and removably  connected to the passenger
vehicle 80, The operation of the above-described life saving implement will be now described. First,
when the fire breaks out, the passengers get on the passenger vehicle 80 and pull  down the start
handle 99. Then, the second wire rope 64 is separated from the rope  separator 100. The prime motor
assembly 10 operates to release the first wire rope 18 wound around a  5 WO 2006/022519
PC:'/1:~.2005/002802  



drum (not shown), thereby descending the passenger vehicle 80. In order to control the release speed
of the first wire rope 18, i.e., the descending speed  of the passenger vehicle 80, the braking unit 30
and the speed reduction unit 20 operates.  That is, the release speed of the first wire rope 18 is
reduced by the operation of the  braking unit 30. When the passenger vehicle 80 reaches a
predetermined height from the  ground, the speed reduction unit 20 operates to gently stop the
passenger vehicle 80. Fig. 2 is a sectional view illustrating a front portion of a prime motor assembly
depicted  in Fig. 1 before a life saving implement of the present invention is operated and Fig. 3 is  a
sectional view illustrating a rear portion of a prime motor assembly depicted in Fig. I  before a life
saving implement of the present invention is operated. Referring to Figs. 2 and 3, the prime motor
assembly 10 includes a motor body 11, a  braking drum 13 rotatably installed in the motor body 11,
winding drums 12, which are  installed on opposite sides of the braking drum 13 and on which the first
wire rope 18  are wound by a plurality of turns, a central shaft 19 functioning as a rotational shaft of
the braking drum 13, a brake lining 14 controlling the rotation of the braking drum 13, a  braking
connection plate 15 mounted on a lower portion of the brake lining 14 to prevent  the brake lining 14
from being removed, an irregular pitch spring 16 mounted on a lower  connecting plate 15 of the brake
lining 14 to bias the brake lining 14, and a brake frame  17 mounted on a lower portion of the irregular
pitch spring 16 to generate compressive  force of the irregular pitch spring. The prime motor assembly
10 further includes a speed reduction lining 21 contacting an  upper portion of the braking drum 13 to
control an RPM of the braking drum 13 and a  speed reduction connecting plate 22 mounted on a top
surface of the speed reduction  lining 21 to reinforce the speed reduction lining 21 and prevent the
speed reduction  lining 21 from being removed as the braking drum 13 rotates, The prime motor
assembly 10 further includes an irregular pitch spring 23 mounted on  an upper portion of the speed
reduction connecting plate 22 to apply compressive force  and a speed reduction braking frame 24
mounted on an upper portion of the irregular  pitch spring 23 to generate the compressive force of the
irregular pitch spring 23. The prime motor assembly 10 further includes a hook ring 25 for allowing the
speed  reduction lining 21 to be spaced away from the braking drum 13 When the speed  reduction
unit 20 is not operated and a pin 25 allowing the braking drum 13 to contact or  



6 WO 2006/022515 PCT/R2005/002802  move away from the upper portion of the braking drum 13 by
being inserted in or  removed from the hook ring 25. A wire loop 27 is connected to an end of the pin
26 so  that the user pulls the wire loop 27 to remove the pin 26 from the hook ring 25. A pressure
booster drum 62 is mounted on the braking drum 13 and a one-way bearing  63 is spaced away from
the pressure booster drum 62. That is, the pressure booster drum 62 and the one-way bearing 63 are
coupled to each  other by a supporting rod inserted The one-way bearing 63 controls the supporting
rod  61 such that the supporting rod 61 rotates in only one direction. The second wire rope 64 has a
first end fixed on the pressure booster drum 62 and a  second end inserted in a ring and coupled to the
rope separator 100 mounted on an upper  portion of the passenger vehicle 80. There is further
provided a third wire rope 65 having a first end connected to the  supporting rod 61 and a second end
connected to the braking frame 17 and the speed  reduction braking frame 24. Fig. 4 is a sectional
view illustrating a front portion of a prime motor assembly depicted  in Fig. 1 after a life saving
implement of the present invention is operated, Fig. 5 is a  sectional view illustrating a rear portion of a
prime motor assembly depicted in Fig. 1  after a life saving implement of the present invention is
operated, Fig. 6 is a sectional  view illustrating a side portion of a prime motor assembly depicted in
Fig. 1 before a life  saving implement of the present invention is operated, and Fig. 7 is a sectional
view  illustrating a side portion of a prime motor assembly depicted in Fig. 1 after a life saving
implement of the present invention is operated. Referring to Figs. 4 through 7, in the operation of the
life saving implement of the  present invention, the passenger vehicle 80 descends while the first rope
wound around  the winding drum 12 is released. That is, when the braking drum 13 mounted in the
winding drum 12 rotates, the braking  unit 30 and the speed reduction unit 20 that respectively are
mounted on the lower and  upper portions of the braking drum 13 are operated. As the braking drum
13 and the  spped reduction unit 20 operate, the RPM of the braking drum 13 is reduced and the
descending speed of the passenger vehicle is gradually reduced unitil it stops. 



The braking unit 30 is designed to control the release of the first wire rope 1`8 wound  around the
winding drum 12 such that the first wire rope 18 can be released at a safe  7 W02006/022 M9
PCT/1UP-2005/002802  speed. The pressure booster 60 is designed to control the compressive force
of the  irregular pitch springs 16 and 23 mounted on the braking unit 30 and the speed reduction  emit
20 such that the braking force and the speed reduction force that are respectively  generated by the
braking unit 30 and the speed reduction unit 20 can be controlled to be  proper to the load applied by
the passengers. The braking and speed reduction units 30 and 20 are designed using a theory where
a  deformation of a solid material is proportional to applied force as far as the applied force  is over
predetermined force. That is, a spring extends with the weight of a weight. This  theory is applied in
designing the braking and speed reduction units 30 and 20 of the  present invention. Therefore, when
the passengers gets on the passenger vehicle 80, the braking irregular  pitch spring 16 is applied with
pressure higher than a load applied by the passengers by  the pressure booster drum 62 and the
one-way bearing 63. In addition, the first wire rope 18 is released with a speed proper to braking force
of the  braking unit 30, thereby descending the passenger vehicle at a safe speed. In the operation of
the speed reduction unit 20, when the hook rings 25 are hooked on  the wire loop 27 one by one, the
pins 26 are removed one by one and the reduction  linings 21 contacts on the upper portion of the
braking drum 13 in order, thereby  stopping the braking drum 13 while gradually reducing the RPM of
the braking drum 13.  The compressive force of the irregular springs 16 and 23 is generated to be
greater than  the load applied by the passengers in the passenger vehicle 80 so that the braking drum
13 rotates at a speed proper to the load. Fig. 8 illustrates the pressure booster 60 of the present
invention. referring to Fig. 8, the pressure booster 60 includes the supporting rod 61 connected to a
motor body 11, the pressure booster drum 62, which is mounted on both sides of the  supporting rod
61 and on which the second wire rope 64 is wound, and the one-way  bearing 63 spaced away from
the pressure booster drum 62. The one-way bearing 63 includes an inner case fixed on the supporting
rod 61 and an  



outer case fixed on an inner surface of the motor body 11. The second wire rope 64 is wound around
the pressure booster drum 62. That is, the  second wire rope 64 has a first end fixed on the pressure
booster drum 62 and a second  end coupled to the wire rope separator mounted on the upper portion
of the passenger  8 WO 2006/022519 PCT/KR20051002802  vehicle 80. There are provided four third
wire ropes 65 fixed on the supporting rod 61. That is, each  of the third wire ropes 65 has a first end
fixed to the supporting rod 61. second ends of  two wire ropes 65 are connected to the braking frame
17 and second ends of remaining  wire ropes 65 are connected to both sides of the speed reduction
frame 24. The operation of the pressure booster unit 60 will be described hereinafter. When the
emergency such as a fire occurs in a high-rise building and the persons gets on  the passenger vehicle
80, the second wire rope 64 is to be pulled down by the load  applied by the passengers, When the
second wire rope 64 is pulled down, the second wire rope 64 wound around  the pressure booster
drum 62 is released to rotate the pressure booster drum 62. In addition, by the rotation of the pressure
booster drum 62, the supporting rod 61 rotates  so that the third wire rope 65 is wound around thereof.
As a result, the braking frame 17  and the speed reduction frame 24'are to be displaced. That is, the
braking frame 17 moves upward while the speed reduction frame 24 moves  downward. The
compressive forces of the braking and speed reduction irregular pitch  springs 16 and 23 are to be
increased to be higher than the load applied by the  passengers. Fig. 9 illustrates the wire rope and the
wire loop. The wire rope 18 is provided with a knot defining a hook step. The wire loop 27 is connected
to a pin 26 vertically moving the speed reduction lining  21 at an upper portion of the braking drum 13.
When the prime motor assembly 10 operates after the persons gets on the passenger  vehicle 80, the
wire loop 27 is pulled by being hooked on the knot 28 of the wire rope  18. When the wire loop 27 is
pulled, the pin 26 is removed from the hook ring 25 and the  



speed reduction lining 21 contacts the braking drum 13. Therefore, by the frictional  force between the
speed reduction lining 21 and the braking drum 13, the braking drum  13 is gradually reduced in its
RPM until it stops. As described above, by the structure for reducing the release speed of the wire
rope, the  life saving implement can be operated without using power. Fig. 10 is a view of the
passenger vehicle before the life saving implement of the present  9 WO 2006/022519
PCT/r_{F22005/002802  invention is operated, Fig. I1 is a view of the passenger vehicle after the life
saving  implement of the present invention is operated, Fig. 12 is a view illustrating the wire  rope
installed on an upper portion of the passenger vehicle before the wire rope is  separated from the wire
rope separator, and Fig. 13 is a view illustrating a state where  the wire rope installed on the upper
portion of the passenger vehicle is being separated  from the wire rope separator. Referring to Figs. 10
through 13, the passenger vehicle 80 includes an upper frame 81, a  bottom plate 82 defining the
bottom of the passenger vehicle, pillars 83 connecting the  upper frame 81 to the bottom plate 82, a
sub-bottom plate 84 rotatably installed on a side  portions of the pillars 83, and a hinge 85 defining a
pivot axis of the sub-bottom plate  84. The passenger vehicle 80 further includes a nonflammable
member 87 covering outer  surfaces of the upper frame 81 and the bottom plate 82 and a safety hook
88 located on  the center of the nonflammable member 87 to close an opening of the nonflammable
member 87. Before the start handle 99 is pulled, the second wire rope 64 is pulled down by the load
applied by the passengers in the passenger vehicle 80 and the pressure booster drum 62  rotates
while the second wire rope 64 wound around the pressure booster drum 62 is  released. In addition,
the supporting rod 61 rotates together with the pressure booster  drum 62, by which the third wire rope
65 connected to the supporting rod 61 is wound.  At this point, the braking frame 17 connected to the
third wire rope 65 ascends and the  speed reduction frame 24 descends. At this point, the compressive
forces generated by the braking and speed reduction  irregular pitch springs 16 and 23 are to be
greater than the load applied by the  



passengers by the ratio of the supporting rod 61 to the pressure booster drum 62. By the  compressive
forces, the descending speed of the passenger vehicle 80 is controlled to be  a safe speed until it
stops. Since the supporting rod 61 is not reversibly pulled by the one-way bearing 63, the third  wire
rope 65 wound around the supporting rod 61 is not released, thereby stopping the  ascended braking
frame 17 and the descended speed reduction frame 24. Thus, the  irregular pitch springs 16 and 23 of
the respective braking and speed reduction frames  17 and 24 maintains their compressive forces. 10
WO 2006/022519 PCT/Y-82005/002802  The passenger vehicle 80 further includes an electric light
90, a wire rope separator 100  to which the second wire rope 64 is coupled, and a coupling pin 101
mounted in the wire  rope separator 100 and coupled to the second wire rope 64. That is, the second
wire rope 64 is coupled to the wire rope separator 100 by the  coupling pin 101. When the coupling pin
101 is removed, the second wire rope 64 is  separated from the wire rope separator 100. The
operation of the passenger vehicle will be now described. in ordinary times when the life saving
implement is not used, the sub-bottom plate 84 is  disposed on a side surface of the pillars 85. When
the life saving implement is used, the  sub-bottom plate 84 is pivoted about the hinge 85 to be
unfolded on a plane identical to  the bottom plate 82. The wire rope 86 is connected to an end of the
sub-bottom plate 84  and the upper frame 81 to support the sub-bottom plate 84. When the sub-bottom
plate 84 is unfolded, the inflammable member 87 covers the upper  frame 81 and the bottom plates 82
and 84. In order to protect the passengers from the  toxic gas or flame emitted from the windows of the
lower floor, the inflammable  member 87 may be designed to cover the entire passenger vehicle 80. In
addition, after the persons get on the passenger vehicle 80, when the safe hook 88 is  locked, the
outer circumference of the passenger vehicle 80 is covered by the  nonflammable member 87. In
addition, when one of the passengers 99 pulls down the start handle 99, as shown in  Figs. 12 and 13,
the coupling pin 101 is removed from the start handle 99. Then, while  the second wire rope 64 is
removed from the coupling pin 101, the second wire rope 64  



is separated from the wire rope separator 100. Fig. 14 is a view illustrating the wire rope wound around
the winding drum. A doubly-wound radius is determined to prevent the acceleration of gravity that is
generated when the passenger vehicle 80 descends. For reference, Fig. 14 shows a side view of the
winding drum to illustrate a case where  the load applied on an end of the wire rope is varied by the
radius defined by winding  the first wire rope 18 around the winding drum 12. The first wire rope 18 is
wound by many turns around the winding drum 12. A width of  the 'winding drum 12 is preferably
manufactured such that'the first wire rope 18 can be  doubly wound. 11 WO 2006/022519
PCT/1CR2005/002802 The winding drum will now be described using exampled numerical value,
However, the  exampled numerical value will be limit the sceop of the present invention. For example,
when the life saving implement is for 75m corresponding to 25-story  apartment has the braking drum
13 having a width of 300mm, the winding drums 12  provided on the both sides of the braking drum 13.
Two first wire ropes 18 each having  a width smaller by 20mm are wound around the respective
winding drums 12. When the first wire rope 18 is wound around the corresponding winding drum 12 by
4  turns, another first wire rope 18 is doubly wound around the wound wire rope 18.  Therefore, the
diameter defined by the wire ropes is increased. When the wire rope of 75m is fully wound, 18 layers
are formed. Therefore, the radius  defined after the wire rope is fully wound is increased to
90mm(18X5). As a result, the  resultant radius is increased to 480mm (300+90+90). That is, the radius
defined by  winding the first wire rope 18 is increased by 90mm. That is, the radius is increased by 1.6
times (480/300=1.6). In addition, the load B  applied to the fully wound first wire rope 18 is increased
by 1.6 times than that of the  3 00mm-radius by the leverage theory. That is, when the load applied by
the passengers in the passenger vehicle 80 is 300kg  and the overall radius of the winding drum 12 is
300mm, the braking force of the  braking unit is controlled such that the descending speed of the
passenger vehicle 80 is  controlled to be 0.5m/s. When the passenger vehicle 80 descends in a state
where the  



radius defined by the wound first wire rope 18 is "increased to 480mm, the passenger  vehicle
descends at 0.8m/s increased by 1.6 times as compared with when the radius is  300mm. In addition,
by the radius reduced as the first wire rope 18 is released, the load and  descending speed of the
passenger vehicle are gradually reduced. Therefore, at a  300mm-point where the first wire rope is
fully released, the descending speed of the  passenger vehicle is reduced to 0.5m/s. As a result, the
acceleration of gravity generated  when the passenger vehicle 80 descends can be prevented but the
descending speed is  reduced. Fig. 15 is a sectional view of a buffering device before the life saving
implement of the  present invention is operated and Fig. 16 is a sectional view of the buffering device
after  the life saving implement of the present invention is operated. 12 WO 2006/022519
PCT/IM2005/002802  Referring to Figs. 15 and 16, the buffering device 130 is installed in the braking
drum 13.  The buffering device 130 includes a buffer spring 131 having a predetermined spring
coefficient, a hole 133 through which the first wire rope 18 is inserted into the braking  drum 13, and a
center rod 19 for fixing the braking drum 13 in the prime motor  assembly 10. That is, the first end of
the wire rope 18 coupled to an end 132 of the buffer spring 131  extends out of the braking drum 13
through the hole 133 and is wound around the  winding drum 12. Tension applied to the first wire rope
18 by the loads of the passenger and the passenger  vehicle 80 generates compressive force of the
buffer spring 131. The operation of the buffer device 130 will now described. As the passenger vehicle
approaches the ground, the wire rope 18 is almost released. In addition, compressive force is applied
to the buffer spring 131 while the first wire  rope 18 is pulled downward. That is, the buffer spring 131
is compressed at left and right  sides by the first wire rope 18 fixed on the end of the buffer spring 131.
By the descent of the passenger vehicle 80, the pulling down force of the first wire rope  18 is
absorbed by the buffer spring 131. Therefore, the passenger vehicle 80 can safely reach the ground. 



Fig. 17 is a front view of the life saving implement of the present invention that is  installed in a
building, Fig. 18 is a rear view of the life saving implement of the present  invention that is installed in a
building, Fig. 19 is a side view of the life saving  implement of the present invention that is installed in a
building, Fig. 20 is a side view  illustrating a state where the passenger vehicle and the prime motor
assembly are  installed on an outer side of a building, Fig. 21 is a detailed view of a portion I of Fig. 21,
Fig. 22 is a side view illustrating a state where the passenger vehicle is descending by  the operation
of the life saving implement of the present invention, and Fig. 23 is a view  illustrating an example
where life saving implements of the present invention are  simultaneously used in many stories.
Referring to Figs, 17 through 23, the passenger vehicle 80 includes front and rear pillars  153 and 154,
a door 156 pivotally mounted on a front portion of the front pillar 153, a  handle 159 installed on the
door 156, and a hinge rod 155 mounting the prime motor  assembly 10 on the rear pillar 156. 13 WO
2006/022519 PCT/K12005/001802  The passenger vehicle 80 further includes a supporting plate 157
supporting the prime  motor assembly 10, a cover 159 for protecting the handle 159 from outer impact,
and a  fixing unit 160 for preventing a lower portion of the prime motor assembly 10 from  being moved
into the building. The passenger vehicle 80 further includes a roller 180 for guiding the first wire rope
18  downward. The installation and operation of the life saving implement of the present invention will
be now described. The life saving implement is generally installed on the window or the veranda so
that the  outer appearance of the building is not deteriorated and the implement is not exposed to  rain
or snow. That is, after removing a window frame or a portion of the veranda, the pillars 153 and  154
are installed on the between the concrete ceiling and the concrete bottom. Then, the  prime motor
assembly 10 is disposed on a middle portion of the pillar 154 and the hinge  rod 155 is inserted
through holes formed on both of the pillar 154 and the prime motor  assembly 10. 



The door 156 is installed on a middle portion of the front pillar 153 and the supporting  plate 157 is
installed on the door 156 so that the prime motor assembly 10 can be  supported on the supporting
plate 157. In ordinary times, the primary motor 10 and the passenger vehicle 80 are in a fixed state.  In
use, when the door 156 is opened, the supporting plate 157 is removed and the bottom  of the primary
motor 10 and the passenger vehicle 80 are automatically moved out of the  building by the weight
center theory by the hinge rod 155. The primary motor 10 moved out of the building cannot be
reentered into the building  by the hook step 162 formed on the rear pillar 154. Referring to Fig. 21, an
elastic member is installed on the rear pillar 154. When the primary motor 10 pivots about the hinge
rod 154, the lower frame of the motor  body 11 moves along an outer surface of the rear pillar 154. At
this point, the hook step 162 is projected from the rear pillar 154 by the compressive  force of the
elastic member 161 and contacts the lower frame of the motor body I1.  Accordingly, the reentering of
the prime motor assembly 10 into the building can be  prevented. 14 WO 2006/022519
PCT/KR2005/002802 In addition, when one of the passengers in the passenger vehicle pulls down the
start  handle 99, the end of the second wire rope 64, which is fixed to the pressure booster  drum 62 is
separated from the wire rope separator 100. Then, the passenger vehicle 80 descends by the first wire
rope 18. That is, the winding  drum 12 and the braking drum 13 rotates at a safe speed by the control
of the braking  unit 30 so that the first wire rope 18 can be safely released. While the first wire rope 18
is released from the winding drum 12, the passenger vehicle  80 descends in a state where it is
spaced apart from the outer wall of the building. As shown in Figs. 18 and 19, when the persons get on
the passenger vehicle, the bottom  plate 82 moves downward at a predetermined angle. A rubber
wheel is installed on the  rear surface of the bottom plate 82 so that the passenger vehicle 80 can
move over any  barrier projected from the outer wall of the building and absorb impact when the
vehicle  80 collides with the outer wall by wind. The above-described life saving implement can be
effectively used when a family of  
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The claims defining the invention are as follows: 

 

1. A life saving implement including:  

 a passenger vehicle for transporting at least one passenger, so that the vehicle 

transports a weight; 5 

 a cable drum assembly including,  

  a housing;  

  a shaft rotatably mounted in the housing, 

  a first cable drum mounted on the shaft, and  

  a first flexible cable wound on the first cable drum, said first cable 10 

having a first end and a second end, said first end being secured to the vehicle so that 

upon pulling of said first cable out of said housing the vehicle is allowed to descend, 

under the force of gravity, at a rate of descent; 

 a brake assembly for applying a frictional force to resist rotation of the first cable 

drum to thereby control the rate of descent, said brake assembly including,  15 

  a brake drum mounted on the shaft,  

  a first braking member,  

  a support member supporting the first braking member in frictional 

contact with the brake drum,  

  a brake frame, and  20 

  biasing means for biasing the first braking member into frictional 

engagement with the brake drum, said biasing means being connected between the 

support member and the brake frame; 

 a brake booster for adjusting the frictional force depending on said weight, said 

brake booster including, 25 

  a second cable drum rotatably mounted in the housing,  

  a second flexible cable wound on the second cable drum, said second 

cable having a first end and a second end, said first end being releasably attached to the 

vehicle, 

  release means for releasing said first end of the second cable from the 30 

vehicle, and 

  connecting means for operatively connecting the second cable drum and 

the brake frame, said connecting means being adapted to urge the brake frame toward the  

more than two intends to escape out of a high-rise builiding at a time in an emergency.  [Industrial
Applicability I Since the inventive life saving implement can be used at high-rise building more than
10-story, it can be effectively applied in many high-rise buildings. 15 16  The claims defining the
invention are as follows: 1. A life saving implement including: a passenger vehicle for transporting at
least one passenger, so that the vehicle  s transports a weight; a cable drum assembly including,  a
housing; a shaft rotatably mounted in the housing, a first cable drum mounted on the shaft, and io a
first flexible cable wound on the first cable drum, said first cable  having a first end and a second end,
said first end being secured to the vehicle so that  upon pulling of said first cable out of said housing
the vehicle is allowed to descend,  under the force of gravity, at a rate of descent; a brake assembly
for applying a frictional force to resist rotation of the first cable  is drum to thereby control the rate of
descent, said brake assembly including, a brake drum mounted on the shaft,  a first braking member, a
support member supporting the first braking member in frictional  contact with the brake drum, 20 a
brake frame, and biasing means for biasing the first braking member into frictional  engagement with
the brake drum, said biasing means being connected between the  support member and the brake
frame; a brake booster for adjusting the frictional force depending on said weight, said  25 brake
booster including, a second cable drum rotatably mounted in the housing, a second flexible cable
wound on the second cable drum, said second  
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brake drum in response to said weight to thereby increase the frictional force between the 

first braking member and the brake drum when the release means is actuated. 

 2. A life saving implement as claimed in claim 1 wherein said first braking 

member includes a brake lining. 5 

 3. A life saving implement as claimed in claim 1 or 2, wherein said biasing 

means includes a spring. 

 4. A life saving implement as claimed in any one of the preceding claims, 

wherein the second cable drum is adapted to rotate in one direction only. 

 5. A life saving implement as claimed in claim 4 wherein a one-way 10 

bearing is provided to prevent the second cable drum from rotating in a direction opposite 

to said one direction. 

 6. A life saving implement as claimed in any one of the preceding claims, 

further including a speed reduction assembly, said speed reduction assembly being 

operable after the vehicle reaches a pre-determined height. 15 

 7. A life saving implement as claimed in claim 6, wherein said speed 

reduction assembly is adapted to provide a progressively increasing braking force to 

progressively reduce the rate of descent of the passenger vehicle. 

 8. A life saving implement as claimed in any one of the preceding claims, 

further including a buffering device for buffering the passenger vehicle. 20 

 9. A life saving implement as claimed in any one of the preceding claims, 

wherein the housing is adapted to be pivotally connected to a building, said housing being 

movable from a storage position to an operative position. 

 10. A life saving implement as claimed in claim 9, further including means 

adapted to prevent movement of said housing from the operative position to the storage 25 

position. 

 11. A life saving implement as claimed in claim 6 or 7, wherein said speed 

reduction assembly includes:  

 a second braking member, and  

 brake release means, said second braking member being operatively connected to 30 

said brake release means for movement between a non-braking position, wherein said 

second braking member is spaced apart from the brake drum, and a braking position, 

cable having a first end and a second end, said first end being releasably attached to the  vehicle, 30
release means for releasing said first end of the second cable from the  vehicle, and connecting
means for operatively connecting the second cable drum and  the brake frame, said connecting means
being adapted to urge the brake frame toward the 17  brake drum in response to said weight to
thereby increase the frictional force between the  first braking member and the brake drum when the
release means is actuated. 2. A life saving implement as claimed in claim 1 wherein said first braking
s member includes a brake lining. 3. A life saving implement as claimed in claim 1 or 2, wherein said
biasing  means includes a spring. 4. A life saving implement as claimed in any one of the preceding
claims,  wherein the second cable drum is adapted to rotate in one direction only. 10 5. A life saving
implement as claimed in claim 4 wherein a one-way  bearing is provided to prevent the second cable
drum from rotating in a direction opposite  to said one direction. 6. A life saving implement as claimed
in any one of the preceding claims,  further including a speed reduction assembly, said speed
reduction assembly being is operable after the vehicle reaches a pre-determined height. 7. A life
saving implement as claimed in claim 6, wherein said speed  reduction assembly is adapted to provide
a progressively increasing braking force to  progressively reduce the rate of descent of the passenger
vehicle. 8. A life saving implement as claimed in any one of the preceding claims,  20 further including
a buffering device for buffering the passenger vehicle. 9. A life saving implement as claimed in any one
of the preceding claims,  wherein the housing is adapted to be pivotally connected to a building, said
housing being  movable from a storage position to an operative position. 10. A life saving implement
as claimed in claim 9, further including means  25 adapted to prevent movement of said housing from
the operative position to the storage  position. 
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wherein said second braking member is moved into frictional engagement with the brake 

drum. 

 12. A life saving implement as claimed in claim 11 wherein said brake 

release means includes:  

 a projection formed on the first cable, and  5 

 an actuation cable including a ring, said actuation cable being operatively 

connected to said second braking member, said first cable passing through said ring, the 

arrangement being such that said second braking member is urged from the non-braking 

position to the braking position when the projection engages the ring.  

 13. A life saving implement as claimed in claim 8, wherein said buffering 10 

device includes a buffer spring having an end, said end of the buffer spring being secured 

to said second end of said first cable. 

 14. A life saving implement as claimed in any one of claims 3 to 13, 

wherein said spring is an irregular pitch spring. 

15. A life saving implement substantially as substantially as hereinbefore 15 

described with reference to any one of the embodiments as that embodiment is shown in 

the accompanying drawings. 

 

it. A life saving implement as claimed in claim 6 or 7, wherein said speed  reduction assembly
includes: a second braking member, and 30 brake release means, said second braking member being
operatively connected to  said brake release means for movement between a non-braking position,
wherein said  second braking member is spaced apart from the brake drum, and a braking position, 18
wherein said second braking member is moved into frictional engagement with the brake  drum. 12. A
life saving implement as claimed in claim 11 wherein said brake  release means includes: s a
projection formed on the first cable, and an actuation cable including a ring, said actuation cable being
operatively  connected to said second braking member, said first cable passing through said ring, the
arrangement being such that said second braking member is urged from the non-braking  position to
the braking position when the projection engages the ring. 10 13. A life saving implement as claimed in
claim 8, wherein said buffering  device includes a buffer spring having an end, said end of the buffer
spring being secured  to said second end of said first cable. 14. A life saving implement as claimed in
any one of claims 3 to 13,  wherein said spring is an irregular pitch spring. 15 15. A life saving
implement substantially as substantially as hereinbefore  described with reference to any one of the
embodiments as that embodiment is shown in  the accompanying drawings. 


