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son, and (12) the device can be used in rain or cold Technical Field
weather. Similar characteristics are also required for use in The present
invention relates to a device which   5   a rescue operation of a rescue
team. Particularly, it is enables a person safely descending from a high
loca-  important that the device Is compact and light weight, tion, and
particularly, to an emergency descending  and that the operation is
automatic. For example, device forsafely carrying a person outofa high
stored  when a building is in fire and persons failed to escape building
onto the ground in case of emergency such  ask for help through windows,
the rescue team may as fire and the like.                        10  carry
a plural sets of the descending devices and deliver each set to each person
so that the person can Background Art
handle the device by himself and descend safely from the building. The
rescue team may also descend lastly It will sometimes be required to escape
out of a  by utilizing respective descending devices for them- window or
the like of two or more stored building orto  15  selves. In such case, the
devices for the rescue team escape from a high level road in case of
earthquake,  are preferably of the type having a speed adjusting fire and
the like. An emergency descending device for  leverfor selecting automatic
of manual operation and a traveler is required to satisfy following items,
stopping the descending movement in the manual namely,
operation with one's hands free whereby the rescue (1) it is small in the
size, and light in the weight  20  team can assist, by stopping the device
of himself and such that the device can be packed in a portable  by
utilizing both hands, other person whose descind- case;
Ing movement has been disturbed by some reasons (2) the device shall be
used where there is not any  such as a projecting portion of the building.
means provided on the building for connecting     The inventor has
disclosed in WO-A-84/02850 a one end of a rope of the descending device; in
25  small sized and light weight device incorporating a such case the
device shall satisfy that (a) It can  speed adjusting lever which stops the
device in hand easily be connected to some object fixed to the  free
condition, and in JP-A-6085761 and JP-A- building, (b) when the rope is
connected to a mov-  6099271 on either document the preamble of claim 1
able object such as a desk or the like and the per-  is based an automatic
descending device with and son starts to descend, then, the object may be
30  without having a speed adjusting device and a stop- caught by some
obstacles such as a window      ping device. The citations disclose further
a rope frame orthe like aftermoving some amountwhich  brake apparatus
comprising a cam rotatably mounted abruptly stops the descending
movementthereby   between two parallel separated side plates; a rope
causing a swoon of the descending person orcut-  bending shaft and a rope
compression shaft. The ting the rope, and accordingly, the device shall  35
rope enters the area between the side plates, passes incorporate shock
absorbing means for prevent-  over the cam, curves around the rope bending
shaft ing aforesaid discrepancies;                   and extends out from
between the side plates through (3) the descending speed is automatically
con-  the space between the cam and the rope compression trolled so that a
sick person or a child can safely  shaft. When the cam rotates in a given
direction it descend;                                  40  compresses the
rope between the cam and the com- (4) a child of such as the weight of 25
kg and a  pression shaft with increasing braking power. In one heavy person
such as 150 kg weight can safely  embodiment the cam is rotated by means of
a brake descend;                                       with brake shoes
which are actuated when the rope (5) there is provided means for protecting
the  speed increases to much. rope from damages caused of edges on the win-
45  An emergency descending device usually con- dow frame or the like;
sists of a main rope, a safety belt or body supporting (6) there is
provided a safety belt for comfortably  means for connecting with a human
body, a speed and safely support the person without preventing  adjustor
for adjusting the relative movement of the the use of both hands of the
descending person;  main rope, a connector for connecting the upper end (7)
the rope shall have heat resisting character-  50  of the main rope or the
speed adjustor with a fixed istics;
support in the building such as a door, and a rope pro- (8) the device
shall permit the movement of the  tector for protecting the main rope from
damages rope in the opposite directions;               caused by a sharp
edge on the building or the like. (9) the device can easily be handled by
feeling in  According to the present invention, the weight the dark and can
safely descend the person;  55  and the size of aforesaid elements are
reduced, and (10) a person can safely descend togetherwith a  particularly
those of the speed adjustor are reduced. child being held in arms;
Prior artspeed adjustor is of hydraulic braking type or (11) the device can
be handled by a single per-  centrifugal force braking type, and the speed
adjustor 2    
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belongs to centrifugal force brak-  invention; ing type. The comparison
between the speed adjustor   Fig. 2 and Fig. 3 show respectively cases for
of the invention and a prior art speed adjustorwill now  receiving the
device of Fig. 1; be explained. Both adjustors are common in that
Fig. 4 shows a hook constituting a part of the when the descending device
is operating at a con-   5  emergency descending device according to the
stant speed the main rope moves in the adjustor and    invention and being
connected to a knob of a rotates a rotary wheel, and rotates brake shoes
door, engaging with the rotary wheel, which brake shoes     Fig. 5 shows a
clearance restricting implement being incorporated in a brake drum, and the
cen-      located in a clearance between a door and a trifugal force due to
the rotation of the brake shoes   10  structure; expand the brake shoes
thereby applying the brake      Fig. 6 is a sectional view of a rope
protector, shoes a pressure corresponding to the speed of the     Fig. 7 is
a sectional view of the rope protector main rope against the brake drum
whereby the brake    engaging with an edge of a window frame; drum tends to
rotate. In the prior art adjustor, the  Fig. 8 is a schematic view showing
a user of the brake drum is secured to a housing oftheadjustorand   15
emergency descending device escaping out of a does not rotate and,
accordingly, the rope is mainly  window; braked by the frictional force
between the brake shoes  Fig. 9 is a front view a speed adjustor as viewed
and the brake drum, and the centrifugal force braking  from the left side
of Fig. 10; mechanism is large in the size and heavy In the       Fig. 10
is a longitudinal sectional view taken weight, further, a large amount of
heat will generate.  20  along line X-X in Fig. 9; According to the
invention, the brake drum is rotatably  Fig. 11 is a cross sectional view
taken along line mounted in the housing of the adjustor and engages
XI-XI in Fig. 10; with a cam member being adapted to press the rope.
Fig. 12 is a cross sectional view taken along line The following
constitution according to the inven-  XI-XII in Fig. 10; tion enables to
reduce the size and weight of the   25  Fig. 13 is a schematic cross
sectional view taken device.
along line XIII-XIII in Fig. 12; (1) The braking is applied on the rope by
applying  Fig. 14 is a partially broken view of a cam member a force
directly on the rope, and by bending the   and showing the operation of the
cam member; rope, thus, the braking effect is large as com-   Fig. 15 shows
a reciprocating type emergency pared with the force applied directly on the
rope.  30  descending device according to a second embo- (2) The cam
engaging with the brake drum is per-   dimentof the present invention and
being hanged formed through a pair of large and small gears     on a
window; whereby the cam receives a rotating force of sev-  Fig. 16 and Fig.
17 are respectively perspective eral times of the force applied on the
brake drum  views of rope adjustors of the device of the inven- by the
brake shoes.                        35     tion; (3) The configuration of
the cam is determined so  Fig. 18 is a perspective view of a body holding
that the force applied on the rope is increased.   implement of the device
of the invention; Therefore, according to the invention, a large     Fig.
19 is a perspective view of an implement for braking force is applied on
the rope even though the  adjusting a shoulder belt according to the inven-
brake drum receives a relatively small force from   40  tion; brake shoes,
and the size and weight of the cen-      Fig. 20 is a crosssection
oftheropeprotectorand trifugal force braking mechanism can be reduced,
being taken along line XX-XX in Fig. 15; further, since a large amount of
heat is carried away  Fig. 21 is a sectional view 'of a speed adjustor by
the moving rope which reduces the temperature      according to a second
embodiment of the inven- rise and heat dissipating means can be omitted.
45   tion as viewed along line XXI-XXI in Fig. 22; Further, by restricting
the maximum rotating angle of  Fig. 22 is a cross sectional view taken
along line the cam member, it is possible to restrict the force  XXII-XXII
in Fig. 21; applied on the rope by the cam member, whereby the    Fig. 23
is a cross sectional view taken along line device of the invention has
superiordamping, effects.        XXIII-XXIII in Fig. 22; Further, by
providing a tension spring between a pair  50  Fig. 24 is an enlarged view
of first cam member of the brake shoes, it is possible to prevent variation
shown in Fig. 21, and of the speed in a low speed condition and to attain
Fig. 25 is a sectional view taken along line XXV- stable descending
movement at a light load.           XXV in Fig. 23 with a brake drum being
removed. [Brief Description of Drawings]               55  [Best Mode for
Carrying Out the Invention] Fig. 1 shows an emergency descending device
An emergency descending device according to a according to a first
embodiment of the present  first embodiment of the present invention will
now be 3    5                  EP 0 328 646 B1                    6
described in connection with the drawings. The device  nected to the speed
adjustor 9 through a connecting 



consists of a device shown in Fig. 1 and a case 10  shaft 15. The implement
16 comprises a hips belt 19 shown in Fig. 2 for receiving the device. The
device  and a shoulder belt 17, one end of which being con- shown in Fig. I
comprises a main rope 1 which, in the  nected to a shoulder belt inserting
opening 28 in the embodiment, is a dual construction (core and skin)   5
speed adjustor 9 and the other end being connected polyamid fiber with the
outer diameter of 4.3 mm and  to a shoulder belt adjustor 20 which, in
turn, is con- the tensile strength of about 1 ton so as to reduce the
nected to the speed adjustor 9. The shoulder belt weight and to improve the
heat resisting character-  adjustor 20 is similarto that shown in Fig. 20.
Afamily istics. The rope deteriorates by the direct sun, how-  belt
connecting portion 21 is also provided so that a ever, the time period
exposed to the direct sun is  10  person can descend with his child wearing
similar relatively short, thus, It is not required to consider  body
holding implement (not shown) of trunks type such inferiority. However, the
case 10 Isof lightshield-  and being connected to the portion 21. Shown at
22 ing characteristics (when the case 10 is formed of fab-  is a pocket
provided on the Implement 16 and, in the rics, a rubber lining or the like
should be provided.)  drawing, a reel 23 of the rope 1 is received in the
Shown at reference numeral 2 is a connectorfor con-  15  pocket 22. A
trunks 16a constituting the main body of necting the rope 1 with a fixed
support provided in  theimplement16 hasanelasticallyexpandableopen- such as
a room, and consists of a pair of hooks 3 and  ing 27 having sewed in
rubbertape, supporting mem- a clearance restricting implement 4. Shown at
1a is a  bers 24 and 25 of relatively rigid (such as synthetic knot of the
rope 1. The hooks 3 are connected to such  resin) material with the length
of about 7 cm and the as a knob 5 of a door as shown in Fig. 4 or to a leg
of  20  diameter of about 5 mm and being sewed in opposite a bed and the
like. Fig. 5 shows the clearance restrict-  sides of the opening 27 so that
the person can easily ing implement 4 which is inserted through the clear-
wear the implement 16 in emergency. Shown at 26 is ance 6 or 7 between a
door and a fixed structure as  a grip ring to assist the wearing operation.
As com- shown in broken lines arrows and by closing the door  pared with
prior art body supporting implement, the a fixed support for the descending
device can be for-  25  implement is advantageous as follows. When a per-
med. A relatively rigid pipe 8 is advantageously  son is supported at
armpits, it is not comfortable, and utilized in inserting the implement 4
through the clear-  the support is not reliable since the implement may
ance. The door is preferably locked for preventing  slip out when the arms
are raised. It is preferred to use incidental opening of the door. Other
doors in the  a wide belt supporting the hips of a person, in such room may
also be utilized, or the door may be tied up  30  case, a relatively thin
(such as Nylon cloth) belt has by the rope. If necessary, break a glass 5a
in tying up  sufficient strength and reduces the weight, however, the door
by the rope. Usual construction of the door  a wide (about 5 cm) and thin
(about 2mm) belt may will sufficiently serves as the fixed support for the
deform into a strip like form and gnaw into the body descending device by
the technique shown in Fig. 4  of the person. The trunks like configuration
can avoid or Fig. 5. When there is not any suitable fixed support,  35
such discrepancies. The shoulder belt 17 maintains the rope may be
connected to a desk and the like  the head of the person in the upward
attitude. The which is larger than the opening of a window frame.
implement 16 is about 150 g weight and packed into Shown at 9 is a speed
adjustor which is explained  a fist size. The implement 16 can support
about 2 tons hereinafter. Shown at 11 is a rope protector for pro-  of
load. One end of a connecting tape 29 is secured tecting the rope from such
as an edge of the window   40  to the main belt 18, and the other end is
connected to frame and the like, and is displaceable relative to the  the
rope protector 11 through engaging means 30 rope. The details of the rope
protector 11 is shown in  which is released when a predetermined tension is
figs. 6 and 7. Shown at 12 Is a cover formed of a  applied. When the person
escapes through a window waterproof cloth, and at 13 is a flexible sheet
(prefer-  31 of a building as shown In Fig. 8, the engaging ably and
abrasive cloth of AA-80 on the market and   45  means 30 is released
automatically with the rope pro- the like) having thereon hard particles
(such as  tector 11 being remained on an edge 33 ofthe window emery)
uniformly and closely secured thereto. When  31 whereby the rope 1 is
protected from damages the main rope 1 tends to escape out of the sheet 13
caused of the edge 33. it is preferable to clamp the sheets 13 by
utilizingstap-  The case 10 will be explained referring Figs. 2 les 134 and
the like as shown in Fig. 20. Fig. 7 shows   50  and 3. Upper flaps 34, 35
and 36 are open in Fig. 3. the rope protector 11 is protecting the rope 1
against  One end of a hand grip 37 is secured to the upperflap an edge 14
on the structure. A crack may occur In the  34 and the other end is
separated. The hand grip 37 sheet 13, but the hard particles on the sheet
13 tightly  has wording "Left Hand" described thereon. The contact with
each other thereby preventing the edge  device of Fig. 1 is received in the
case 10, preferably 14 from entering into the sheet 13 thereby preventing
55  by the procedure indicated on the bottom of the case the decrease in
the strength of the rope 1. The weight  10, so that the device can smoothly
be taken out of the of the rope protector 11 of 30 cm length is about 30 g.
case 10, and, thereafter, the upper flaps are closed A body holding
implement 16 of a trunks type is con-  with a portion of the hand grip 26
projecting out of the 4    7                  EP 0 328 646 B1
8 case 10 as shown in Fig. 2. The case 10 Is retained  formed in the shoe
supporting plate 58 for loosely 



by suitable retaining means' (not shown) in the closed  passing
therethrough two spring supporting screws condition. In utilizing the
device, grip the hand grip 26  75 which, in turn, are secured to brake
shoes 61 and projecting out of the case 10 by the right hand and grip  62
respectively. Alow speed control spring 76 extends the hand grip 37 by the
left hand, and pull both hands   5   between the spring supporting screws
75. in the left and right directions, whereby the device can  A select
lever 68 for selecting automatic or stop be taken out of the case 10. The
trunks 16a can easily  is secured to a select shaft 67 as shown in Fig. 9,
and be worn with the right hand of the user gripping the  the select shaft
67 is pivotally mounted on the side hand grip 26 and the left hand gripping
the portion 25  plates 41 and 42. An eccentric portion 69 is formed on of
the opening 27. Then, the shoulder belt 17 hang on  10  the shaft 67 sothat
when the select shaft 67 is rotated the shoulder. The length of the
shoulder belt 17 is pref-  by the lever 68 a large pressure is applied of
the rope erably adjusted to the user by the shoulder belt adjus-  1 by the
eccentric portion 69. The rope 1 engages with tor 20. Shown at 38 is an
illustration indicating  the speed adjustor 9as shown in Fig. 11. Namely,
the emergency procedure of the device so that the user  rope 1 enters into
the adjustor 9 through a portion 70 can correctly use the device by feel in
the dark. The  15  and leaves out through a portion 71. The rope 1 con-
reel 23 is dropped through a window. Thereafter, the  tacts at locations E
and F with each other to generate clearance restricting implement 4 is
secured between  pressure. Asuitable angle is formed between line GE a door
and a wall and, as shown in Fig. 8, the user  and line EH. (This angle
determines the braking force escapes out of the window. The clearance
restricting  and, when the temperature is [err] or less the angle implement
may firstly be secured to the door or the  20  is preferably [err] and, at
that time, the rope 1 does like. The weight of the embodiment including 550
g of  not contact at the location E.) the speed adjustor and 20 m long of
the main rope 1  The configuration of the cam member 47 will now is about
1.2 kg.                                 be described. When the speed
adjusting lever 49 The speed adjustor 9 will be described referring  takes
the position shown in Fig. 9, the clearance be- Figs. 9 through 14. Shown
at numeral 39 is a housing,  25  tween the rotary wheel 57 and the cam
member 47 is at 40 is a first side plate and at 41 is a second side  the
maximum, and the cam member47 does notapply plate. Shown at 42 is a first
rope bending shaft, at 43  any force on the rope 1. When the speed
adjusting is asecond rope bending shaft and at 15 is a connect-  lever 49
rotates from the position of Fig. 9 in the ing shaft, the shafts
respectively consist of rings 44  counter clockwise direction the clearance
between and rivets 45 and are secured to the side plates 40  30  the rotary
wheel 57 and the cam member 47 des- and 41, and maintain the space between
the side  creases gradually and the pressure applied on the plates
constant. Acam shaft46 is rotatablysupported  rope 1 increases. When the
lever 49 is rotated to the on the side plates 40 and 41 and is secured to a
cam  position whereat the slider54 of the lever49 is located member 47, a
large gear 48 and a speed adjusting  in the cutout 55 in the second side
plate, the pressure lever 49. A slot 53 formed in the lever 49 receives a
35  applied to the rope 1 increased to the maximum. The slider 54 to move
therealong. When the lever 49 is  distance between the periphery of the cam
member moved in the counterclockwise direction, theslider54  47 and the
center 0 of the pivotal movement of the contacts with the second side plate
41 to restrict the  cam member 47 is the minimum at point 50, and rotation
of the lever 49. A cutout 55 is formed In the  increases along the
periphery in the clockwise direc- second side plate 41 such that, when the
person oper-  40  tion, however, the rate of increment gradually dec- ates
the speed adjusting lever 49 and pushes the  reases due to the reason which
will be explained slider 54 by his thumb, the slider 54 engages with the
hereinafter. cutout 55. A stop 51 is secured to the large gear 48  The
operation of the speed adjustor 9 will now be and when the slider 54
engages with the second side  explained. In Fig. 11, when the upper end G
of the plate 41 the stop 51 contacts with a brake drum 65. A   45  rope 1
is secured to a support (not shown) and a load rotary shaft 56 is rotatably
mounted on the side plates  is applied on the connecting shaft 15, the load
and the 40 and 41, and a rotary wheel 57 and a shoe support-  speed
adjustor 9 move downward, and the rotary ing plate 58 are secured to the
shaft 56. The rotary  wheel 57 rotates in the clockwise direction due to
the wheel 57 has in the circumference slip preventing  friction on the rope
1. The shoe supporting plate 58 grooves 52. Two shoe supporting rods 59 and
60 are  50  rotates due to the rotation of the rotary wheel 57, and secured
to the shoe supporting plate 58 for pivotally  causes on the brake shoes 61
and 62 the centrifugal supporting brake shoes 61 and 62 respectively. Brake
force. Brake linings 63 and 64 applies pressure on the linings 63 and 64
are respectively mounted on the  brake drum 65. A rotational force acts on
the brake brake shoes 61 and 62. The brake drum 65 is located  drum 65 due
to the friction between the brake drum outside of the brake shoes 61 and 62
and is rotatably  55  65 and brake linings 63 and 64. The small gear 66
mounted on the rotary shaft 56. Asmall gear66 is sec-  rotates the large
gear 48, and the cam member 47 ured to the brake drum 65 and engages with
the large  rotates in counter clockwise direction and applies gear 48.
Shown at numeral 74 in Fig. 13 are openings  pressure on the rope 1. The
reaction of the rope 1    9                   EP 0 328 646 B1
10 impedes the rotation of the cam member 47. Since the  with the second
side palte 41. When the speed adjust- rope 1 slides on the surface of the
cam member47 the  ing lever 49 is not provided, the stop 51 contacts with 



friction therebetween acts on the cam member 47 as  the brake drum 65. The
rotation of the cam member a rotational force in the clockwise direction.
The rota-  47 in the counter clockwise direction will terminate tion of the
cam member 47 in the counter clockwise   5   and the force transmitted to
the rope 1 from the cam direction will terminate soon. The rotation of the
brake  member 47 is restricted to a predetermined value, drum 65 terminates
with brake linings 63 and 64 rotat-  thus, the tension acting on the rope 1
is restricted to ing sothatthe rotational force in the counter clockwise  a
predetermined value (e.g. about 200 kg) and the direction on the cam member
47 is maintained. The  descending speed of the device decreases rapidly.
centrifugal force and the pressure transmitted to the  10  The centrifugal
force will decrease with the cam mem- rope 1 from the cam member47 will
correspond to the  ber47 rotating In clockwise direction in Fig.11, and the
descending speed of the load. When the pressure   device is in automatic
operation. applied on the rope 1 from the cam member 47          The low
speed stabilizing spring 76 will be exp- increases, the breaking force
acting on the rope 1  lained referring Fig. 13. When the rotary wheel 57 is
increases and the load will descend slowly. There-  15  not rotating, the
linings 63 and 64 may contactwith the force, the descending speed of the
load is limited to a  brake drum 65 due to the dead weight of the brake
predetermined speed. When the descending speed of  shoes 61 and 62 whereby
the initial descending the load is decreased, the centrifugal force
decreases  moment will disperse largely. Further, when the load and the
torque acting on the cam member 47 in the  is relatively small and,
accordingly, the descending counter clockwise direction also decreases. The
fric-  20  speed is small, the dead weight of brake shoes 61 and tion
between the rope 1 and the cam member 47 acts  62 affects on the force
acting on the brake drum 65 to rotate the cam member 47 in the clockwise
direc-  by the linings 63 and 64 may disperse whereby the tion whereby the
pressure acting on the rope 1 dec-  descending speed may change and the
device will reases and the descending speed increases. As a   sometimes
stop. When the load is heavy and the des- result, the descending speed is
maintained nearly  25  cending speed is large, the centrifugal force is
large constant. Further, the rope 1 can easily be pulled in  and the effect
of the dead weight of brake shoes 61 KorL direction (theforce isabout2 Kg)
byone's hand,  and 63 can be neglected. The low speed stabilizing which
enables to adjust the length of the rope extend-  spring 76 acts to pull
brake shoes 61 and 62toward ing out ofthe speed adjusting device in
connecting the  the rotary shaft 56 thereby preventing linings 63 and rope
to a fixed support on the structure.    30  64 from contacting with the
brake drum 65 due to the The manual adjusting of the descending speed
dead weight of brake shoes 61 and 62, and to remove will be explained. When
it Is required to adjust the des-  the aforesaid adverse effects in the
start condition cending speed, the speed adjusting lever 49 is    and low
speed condition. further, the force required in actuated. When the lever 49
is moved until the slider  pulling the rope 1 in J or L direction as viewed
in Fig. 54 contacts with the second side plate 41. When the   35  11
fromthe speed adjustor 9 can be reduced. The cam slider54 is pushed intothe
cutout55, the device main-  member 47 will further be explained. In Fig.
14, it is tains the standstill condition without gripping the  denoted that
the centerof pivot movement of the cam speed adjusting lever 49. The
selection between man-  member 47 is 0, a contact point between the cam ual
and automatic operations will be explained. In Fig.  member 47 and the rope
1 is M, a circular arc with the 11, the eccentric portion 69 of the select
shaft 67 does  40  center being 0 and the radius being OM is [err], and not
contact with the rope I in the automatic operation,  a curved line
extending along the periphery of the however, when the select lever 68 is
turned in the left  cam member 47 is MM2. The angle of inclination of or
right direction ata large force, the eccentric portion  the cam member47 at
point M is denoted by angle a . 69 will hardly press the rope 1 and stops
the descend-  The descending load is assumed as [err] kg in Fig.14, ing
movement. It may be considered that the speed   45  and the force of P Kg
is transmitted to the rope 1 from adjusting mechanism 46, 47, 48 and 49 can
omit the  the cam member 47 at point M. When the load is selecting
mechanism 67, 68 and 69, however, the   increased from [err] to [err] the
force P is required to user of the device will sometimes not able to
actuate  increase from P to [err] R The cam member47 rotates correctly the
speed adjusting lever 49, in such cases,  in counterclockwise direction to
compress the rope 1 the mechanism 67, 68 and 69 is preferable. Theref-  50
by MM'. Imagining [err] as a part of the cam, said ore, the speed adjusting
lever 49 and the selecting  [err] may receive force from the right side
portion of mechanism are preferably provided as optional equip-  the [err]
of the cam in Fig. 14. In case that the rope ments, which are particularly
adapted for use in a res-  1 Is contacted with the cam at the contacting
point M, cue team. When there is a large slack on the rope 1  It supposes
that P is the force impacting the rope with the initial descending speed
may excessively  55  the cam, and Q is the force pressing the [err] with
increase due tothe free fall in starting the descending,  the cam portion
of the right side of the [err]. When with the cam member 47 rotating in the
counterclock-  the force P becomes the force P + AP after rotation in wise
direction in Fig.11, and the silder 54 contacting  a counterclock-wise
direction of the [err] to transfer 6    11                 EP 0 328 646 B1
12 the contacting point of the rope and the cam from the  possible to
prevent the slip between the rotary wheel point M to the point [err], it is
necessary for the force Q  57 and the rope 1 and to prevent the rotary
wheel 57 



to become the force Q + [err]. Under the relationship  from receiving an
excessive force from the cam mem- of the work or energy {P + (P + AP)}
[err] 2 = {Q +  ber47. According to one embodiment of the invention, AQ)}
[err] 2. Therefore, when [err] is larger corn-   5   the cam member 47 and
the rotary wheel are sepa- pared to [err], or when the inclination angle a
of the  rated sufficiently so that the rope 1 receives adjusted cam member
47 is smaller, the value AQ can be    pressure between the cam member 47
and the sec- reduced. So thatthe incrementofthe centifugal force  ond rope
bending shaft 43. According to one modified to gain AQ or the increment of
the velocity can be  form of the invention, a knurl machining process is
reduced. Namely, the Increase in the descending   10  applied on the rotary
wheel 57 instead of the groove speed required to obtain [err] for enabling
the  52. The second rope bending shaft may be omitted, increase of W can be
reduced when the inclination  in such case, since the braking force on the
rope 1 angle a is small. Therefore, as compared with a cam  decreases the
size of the brake shoes should be having a uniform increment in the
inclination angle,  increased. Further, it is possible to increase the num-
the cam member 47 according to the Invention has a   15  ber of rope
bending shafts for Increasing the total large increment near to the point
50 in Fig. 11 and the  bending angle of the rope, then, the pressure
applied increment gradually decreases in departing from the  on the rope
from the cam member can be decreased point 50, thus, when the load is light
the descending  whereby the size and weight of brake shoes, the speed is
relatively large and when the load is heavy  brake drum, the large gear,
the small gear and the like the descending speed is relatively small.
Further, in  20  can be reduced and, accordingly, the weight of brake case
of heavy load and large descending speed, it is  shoes, the brake drum, the
large gear, the small gear required to enlarge brake shoes by utilizing a
cam of  and the like can further be reduced. However, the uniform
increment, but the cam member of the inven-  force for pulling the rope
through the speed adjustor tion does not require to generate large braking
force,  in L or K direction increases, thus, such modification whereby the
size and weight of the speed adjustor can  25  is advantageous in some
cases. be minimized. The cam member 47 of the invention    A second
embodiment of the present invention or enables to expand the range of the
load for attaining  a reciprocating type emergency descending device is
suitable descending speed. (Japanese fire Protection  shown in Fig. 15
through Fig. 25. This embodiment Law stipulates that the descending speed
of a slow  differs from the first embodiment shown in Fig. I - descender or
a personal descending device shall be  30  Fig. 14 in that the rope 1 in
the first embodiment in the range between 16cm and 160cm per second.)
moves only one direction in the speed adjustor, while The device of the
invention is applicable to the load  in the second embodiment, the
descending can be between 25kg and 150kg. Further, the device of the
performed toward opposite ends of the rope alter- invention operates
reliably at a suitable descending  nately, namely, the rope can reciprocate
in the speed speed with the rope and the device dipping in water,  35
adjustor. and also at ambient temperature of [err].           Fig. 15 shows
the device of the second embodi- Anotherfeature of the invention resides
inthatthe  ment being hung on awindowfrom 100. Shown at 120 rope passes
between the cam member 47 and the rot-  Is a supporting rope , at 103 is a
connecotr for con- ary wheel 57 such that when the cam member 47    necting
the rope 102 with a fixed support in a room rotates the rope receives the
pressure from both  40  and consisting of a pair of hooks 104 and a
clearance members 47 and 57. Following advantages are      restricting
member 105. The usage of the connector obtained. When the load is Increased
and the work  103 is similar to the connector 2 shown in Figs. 4 and
rotating the rotary wheel 57 is increased a slip may  5. Shown at 106 is a
knot, at 107 is a relatively rigid generate between the rope 1 and the
rotarywheel 57,  pipe secured to the supporting rope 102. Shown at however,
according to the invention, the rope 1 is  45  numeral 108 is a rope length
adjustor, at 109 is a rope clamped between the cam member 47 and the rotary
protector for protecting the rope 102 from the damage wheel 57, thus, when
the load is increased and the  caused by an edge of the windowframe, the
constitu- force of the cam member 47 pushing the rope 1 is  tion and the
usage of which are similar to that of the increased the force of the rope 1
pushing the rotary  firstembodimentshown and described with respect to
wheel 57 is also Increased, whereby the slip between  50  Figs. 6 and 7.
Shown at numerals 110, 111 and 112 the rope 1 and the rotary wheel 57 can
be prevented.  are connectors (such as swivel rings which are well As shown
in Fig. 11, the rope I receives the pressure  known as mountainerring
equipment), and at 114, from both of the cam member47 and the second rope
115, 116, and 117 are respectively a connecting knot, bending shaft 43
during the rotation of the cam mem-  a main rope, a rope adjustor, and a
knot. In use, the ber 47 due to the positional relationship of the cam   55
length of the supporting rope 102 is adjusted by the member 47, the rotary
wheel 57 and the second rope  rope adjustor 108 so that a speed adjustor
113 is bending shaft 43. Accordingly, by locating suitably the  located
just below the window frame. A first person position of the second rope
bending shaft 43, it is  connects the connector 111 to a body holding
imple- 7    13                 EP 0 328 646 B1                 14 ment 119
of himself and descends. The connector 112  are formed in the shoe
supporting plate 158, and moves upward. The next person adjust the length
of  spring supporting screws 172 and 173 secured re- 



the rope 115 by using the rope adjustor 116 such that  spectively to brake
shoes 162 and 163 pass respect- the connector 112 Is located adjacent to
the speed  ively through the openings 170 and 171. Alowspeed adjustor 113,
then, connects the connector 112with a   5   stabilizing spring 174 extends
between the spring body holding implementof himself and descends. The
supporting screws 172 and 173 for pulling the brake rope 115 moves through
thespeed adjustor 113 in the  shoes 162 and 163 toward each other. The main
rope opposite directions with respectto the first person and  115 engages
with the speed adjustor 113 as shown in the second person. When the second
person has des-  Fig. 21. when a load is applied on the left side main
cended, the connector 111 will be located adjacent to  10  rope 168 in Fig.
21, the rope 115 bend atthefifth rope the speed adjustor 113, so that a
third person can  bending shaft 145 firstly. The cam members 152 and easily
connect his body holding implement with the  154 havesimilar configuration,
but are arranged sym- connector 111 and descend safely and easily. The
metrically. Fig. 24 shows details of the first cam mem- body holding
implement 119 shown in Fig.18 issimilar  ber 152 and the point D
corresponds to the point D in to the Implement 16 shown in Fig. 1 in the
construction   15  Fig. 21. In Fig. 24, the center angle DOE is about and
usage. Aportion 120 in Fig. 18 is connected either  [err], EOF is about
[err], FOG is about 600 , and the of connectors 111 and 112. Preferably,
three sets of  center angle GOD is about [err]. Assuming d is the the
bodyholding implement 119 are received inacase   distance between the
periphery of the cam and the receiving the descending device of
reciprocating type.  pivot center 0, the d increases from the point D to
the Three sets are usually sufficient as a portable  20  point F in the
clockwise direction, but, in approaching >    emergency descending device.
The overall weight of  the point F, the increment decreases gradually. The
the device including the support rope 102 of 6 meters  distance d is a
constant between the point D and the long and the main rope 115 of 26
meters long is about  point G, and changes linearly between points G and
2.2 kg.                                           F (which will be
explained hereinafter). The speed adjustor 113 of the second embodi-  25
The speed adjustor 113 operates as follows. In ment will be explained with
respect to Fig. 21 through  Fig. 21 no load is applied on the rope 115, and
cam Fig. 25. Shown at 138 isa housing of the speed adjus-  members 152 and
154 do not act on the rope 115. A tor 113, at 139 is a first side plate, at
140 is a second  connector 110 in Fig.15 is connected to a connecting side
plate and, the side plates are fixed to the housing  opening 137 in Fig.
21, and a load is applied on the 138 with a predetermined space
therebetween. A first  30  rope portion 168 In Fig. 21. Then, the rope 115
moves rope bending shaft 141, a second rope bending shaft  so that the
rotary wheel 157 rotates in clockwise 142, a third rope bending shaft 143,
a fourth rope  direction due tothe friction between the rope 115. The
bending shaft 144 and a fifth rope bending shaft 145  operation is
somewhatsimilartothatof thefirstembo- each comprising a ring 146 and a
rivet 147 are sec-  diment, thus, description will be made briefly with
res- ured to the side plates 139 and 140 and act to main-  35  pet to
similar portion and in detail with respect to tain the predetermined space.
These shafts are    different portion. The rotation of the rotary wheel 157
arranged symmetrically with respect to the vertical  causes the rotation of
brake shoes 162 and 163 which center line as shown in Fig. 21. Afirst cam
shaft 150  expand due to the centrifugal force, whereby a rotat- and a
second cam shaft 151 are pivotally mounted on  ing force is transmitted to
the brake drum 166. The the side plates 139 and 140. Afirst cam member 152
40  rotating force is amplified by the engagement be- and a first large
gear 153 are secured to the first cam  tween the small gear 167 and the
first large gear 153 shaft 150, and a second cam member 154 and a      and
rotates the first cam shaft 150, whereby the first sevond large gear 155
are secured to the second cam  cam member 152 pushes the main rope 115.
When shaft 151. A rotary shaft 156 is rotatably mounted on  the load is
applied another portion or the right side the side plates 139 and 140, and
a rotary wheel 157   45  portion of the rope, the adjustor 113 operates
simi- and a shoe supporting plate 158 are secured to the  larly. The second
embodiment differs from the first rotary shaft 156. The rotary wheel 157
has grooves  embodiment relative to the first and second cam 159 in the
periphery thereof. Shoe supporting rods  members 152 and 154 which will now
be described. 160 and 161 are secured to the shoe supporting    Since the
cam members are connected through platge 158 for pivotally mounted brake
shoes 162 and   50  gears, and when the first cam member rotates in 163.
Brake linings 164 and 165 are secured respect-  counterclockwise direction,
the second cam member ively to the brake shoes 162 and 163 respectively. A
rotates in the same direction. During the rotation of the brake drum 166
receiving the brake shoes 162 and  first cam member from point D to point E
in Fig. 24, 163 is rotatably mounted on the rotary shaft 156, and  the
second cam member 154 does not contact with a small gear 167 is secured to
the brake drum 166.  55  the rope 115, thus, the second cam member 154 does
The small gear 166 meshingly engages with the first  not affect on the
speed adjusting function of the first large gear 153 and the second large
gear 155. As  cam member 152. Further, when there is a free fall shown in
Fig. 23 and Fig. 25, openings 170 and 171  due to such as a slack of the
main rope initially, the 8    15                 EP 0 328 646 B1
16 descending speed may increase, and the centrifugal  fire. Further, in
storing the device in an automobile, it force may increase too much such
that the first cam  is possible to escape out of a road of high level. 



member 152 rotates near to the poingt F in Fig. 24.  Further, the device
can be utilized to descend a heavy The straight line portion GF of the
second cam mem-  weight safely. ber 154 contacts with the rope 115,
wherebythe rope   5 115 Is stopped. The rotation of the second cam mem- ber
is stopped and the rotation of the first cam mem-  Claims ber is also
stopped. And the increase in the tension of the rope is restricted. Namely,
according to the embo-  1. An emergency descending device comprising:
diment, the tension acting on the rope is restricted  io  two parallel and
spaced side plates (40,41), a rotary irrespective to the feature of
descend. The low speed  wheel (57) disposed between the side plates
(40,41), stabilizing spring 174 acts similarly to that of the  at least one
cam (47) disposed between the side spring 76 of the first embodiment.
plates (40,41), Some modified forms of the second embodiment   brake shoes
(61,62) associated with the rotary wheel will be explained. The first cam
shaft 150 or the sec-  15  (57), ond cam shaft 151 may be modified to
project through  a brake drum (65) cooperating with said brake shoes the
second side plate 140 for connecting with a man-  (61,62) and providing a
means (66) for rotating said ually operable handle, whereby the speed can
easily  cam (47), be adjusted including the zero speed condition. In Fig.
rope guiding and bending means (42,43) disposed 21, the first rope bending
shaft 141 may be pivotally  20  between said side plates (40,41), mounted
with one end of the shaft 141 projecting out  a main rope (1) contacting
with said rotarywheel (57), of the second side plate 140. The projecting
end Is  said cam (47) and said rope guiding and bending connected to a
select lever 177 shown in Fig. 15 so  means (42,43) at the location between
said side that automatic operation or braking can be selected  plates
(40,41), and by actuating the lever 177. Further, a stopping or brak-  25
connecting means (15,28) provided on at least one of ing cam 17 6 shown in
Fig. 21 may be secured to the  the side plates (40,41) for connecting said
device with shaft 141 so that the cam 176 rotates and pressure Is  a load
or an upper fixed support, applied on portions 178 shown in Fig. 21 of the
rope  characterized in that at least two rope guiding and 115 when the
select lever 177 is actuated. The    bending means (42,43) are provided,
each of which mechanism enables to stop the descending person at  30  means
is provided on each of upper side and lower a desired position. The lever
177 is actuated by per-  side of a line connecting the center of the
rotation of sons remaining in the room. In the embodiment of Fig.  the cam
(47) and the rotary wheel (57), 15, it is possible to release the
connecting knot 114  that said main rope (1) passes between the cam (47)
from the connector 110, connect the connecting knot  and the rotary wheel
(57) from the lower side to the 114 with theconnector 111 and toconnectthe
connec-  35  upper side thereby contacting with the cam surface at tor 110
to the body supporting implement 119,     a relatively small angle, turnes
around the upper rope whereby the device does not act as reciprocating
guiding and bending means (42) in the direction away type, but it is
possible to actuate the lever 177 during  from the cam (47), again passes
between the cam the descend.                                      (47) and
the rotary wheel (57) contacting with one When one or more fixed supports
are provided on   40  side surface of the rotary wheel (57), so that the
main a side wall of a structure, the connector 110 in Fig. 15  rope (1)
passes twice in contrary directions between may be connected directly to
the fixed support. In Fig.  the cam (47) and the rotary wheel (57), so that
the 21, the rotary wheel 157 is spaced apart from the sec-  lobe of the cam
(47) can press the two moving bran- ond rope bending shaft 142, however,
those members  ches of the main rope (1) against the rotary wheel (57) may
adjacently be located similar to the rotary wheel  45  in order to generate
a braking pressure on the main 57 and the second rope bending shaft 43 in
Fig. 11.  rope (1), then passes between the cam (47) and the lower rope
guiding and bending means (43), turnes (Industrial Applicability]
around the lower rope guiding and bending means (43), in the direction away
from the cam (47), then The emergency descending device according to  50
passes contacting with the opposite side surface of the invention is small
in size and light In weight, so that  the rotary wheel (57) and,
thereafter, extends to the the device can advantageously used by a
traveler, in  outside of the side plates (40,41), a rescue operation
(including an accident in a steep  and that, while said main rope (1)
passes through the slope such as in mountaineering) of a rescue team.
device along the passage provided by the guiding and The device is
inexpensive so that the device can  55   bending means (42,43) at the
predetermined running widely and easily be equipped In two or more stored
speed orless, the rotary wheel (57) rotates at the pre- structure Including
a hotel, a residence,  stores and  determined rotary velocity and the cam
(47) main- the like for easily escaping out in emergency such as  tains its
rest position, whereby the clearance between 9    15                 EP 0
328 646 B1                16 descending speed may increase, and the
centrifugal  fire. Further, in storing the device in an automobile, it
force may increase too much such that the first cam  is possible to escape
out of a road of high level. 



member 152 rotates near to the poingt F in Fig. 24.  Further, the device
can be utilized to descend a heavy The straight line portion GF of the
second cam mem-  weight safely. ber 154 contacts with the rope 115, whereby
the rope   5 115 is stopped. The rotation of the second cam mem- ber is
stopped and the rotation of the first cam mem-  Claims ber is also stopped.
And the increase In the tension of the rope is restricted. Namely,
according to the embo-  1. An emergency descending device comprising:
diment, the tension acting on the rope is restricted   10  two parallel and
spaced side plates (40,41), a rotary irrespective to the feature of
descend. The low speed  wheel (57) disposed between the side plates
(40,41), stabilizing spring 174 acts similarly to that of the  at least one
cam (47) disposed between the side spring 76 of the first embodiment
plates (40,41), Some modified forms of the second embodiment   brake shoes
(61,62) associated with the rotary wheel will be explained. The first cam
shaft 150 or the sec-  15  (57), ond cam shaft 151 may be modified to
project through  a brake drum (65) cooperating with said brake shoes the
second side plate 140 for connecting with a man-  (61,62) and providing a
means (66) for rotating said ually operable handle, whereby the speed can
easily  cam (47), be adjusted including the zero speed condition. In Fig.
rope guiding and bending means (42,43) disposed 21, the first rope bending
shaft 141 may be pivotally  20  between said side plates (40,41), mounted
with one end of the shaft 141 projecting out  a main rope (1) contacting
with said rotary wheel (57), of the second side plate 140. The projecting
end is  said cam (47) and said rope guiding and bending connected to a
select lever 177 shown in Fig. 15 so  means (42,43) at the location between
said side that automatic operation or braking can be selected  plates
(40,41), and byactuating the lever 177. Further, a stopping orbrak-  25
connecting means (15,28) provided on at least one of ing cam 17 6 shown in
Fig. 21 may be secured to the  the side plates (40,41) for connecting said
device with shaft 141 so that the cam 176 rotates and pressure is  a load
or an upper fixed support, applied on portions 178 shown in Fig. 21 of the
rope  characterized In that at least two rope guiding and 115 when the
select lever 177 is actuated. The    bending means (42,43) are provided,
each of which mechanism enables to stop the descending person at  30  means
is provided on each of upper side and lower a desired position. The lever
177 is actuated by per-  side of a line connecting the center of the
rotation of sons remaining in the room. In the embodiment of Fig.  the cam
(47) and the rotary  wheel (57), 15, it is possible to release the
connecting knot 114  that said main rope (1) passes between the cam (47)
from the connector 110, connect the connecting knot  and the rotary wheel
(57) from the lower side to the 114 with the connector 111 and to
connectthe connec-  35  upper side thereby contacting with the cam surface
at tor 110 to the body supporting implement 119,     a relatively small
angle, turnes around the upper rope whereby the device does not act as
reciprocating  guiding and bending means (42) in the direction away type,
but it is possible to actuate the lever 177 during  from the cam (47),
again passes between the cam the descend.
(47) and the rotary wheel (57) contacting with one When one or more fixed
supports are provided on   40  side surface of the rotary wheel (57), so
that the main a side wall of a structure, the connector 110 in Fig. 15
rope (1) passes twice in contrary directions between may be connected
directly to the fixed support. In Fig.  the cam (47) and the rotary wheel
(57), so that the 21, the rotary wheel 157 Is spaced apartfrom the sec-
lobe of the cam (47) can press the two moving bran- ond rope bending shaft
142, however, those members  ches of the main rope (1) against the rotary
wheel (57) may adjacently be located similar to the rotary wheel  45  in
order to generate a braking pressure on the main 57 and the second rope
bending shaft 43 in Fig. 11.  rope (1), then passes between the cam (47)
and the lower rope guiding and bending means (43), turnes (Industrial
Applicability]                        around the lower rope guiding and
bending means (43), in the direction away from the cam (47), then The
emergency descending device according to  50  passes contacting with the
opposite side surface of the invention is small in size and light in
weight, so that  the rotary wheel (57) and, thereafter, extends to the the
device can advantageously used by a traveler, in  outside of the side
plates (40,41), a rescue operation (including an accident in a steep  and
that, while said main rope (1) passes through the slope such as in
mountaineering) of a rescue team.  device along the passage provided by the
guiding and The device is inexpensive so that the device can  55  bending
means (42,43) at the predetermined running widely and easily be equipped in
two or more stored  speed or less, the rotary wheel (57) rotates at the
pre- structure including a hotel, a residence, stores and  determined
rotary velocity and the cam (47) main- the like for easily escaping out in
emergency such as  tains its rest position, whereby the clearance between 9
17                  EP 0 328 646B1                 18 the rotary wheel (57)
and the cam (47) is the     einem zwischen den Seltenplatten (40, 41) ange-
maximum, the main rope (1) being in a relatively  ordneten Drehrad (57), 



unpressed state therebetween and when said main    wenigstens elnem
zwischen den Seitenplatten (40, rope (1) passes at a running speed over
said pre-  41) angeordneten Nocken (47), determined speed, then the rotary
wheel (57) accord-   5   dem Drehrad (57) zugeordneten Bremsschuhen (61,
ingly rotates at a velocity over said predetermined  62), rotary velocity
such that said brake shoes (61,62)  einer Bremstrommel (65), die mit den
Bremsschuhen expand due to an centrifugal force exerted thereon in  (61,
62) zusammenwirkt und eine Einrichtung (66) order to engage and to rotate
said brake drum (65)  zum Drehen des Nockens (47) vorsieht, thereby
transmitting a rotational force to said cam   io  Seilfflhrungs- und
-umfUhreinrichtungen (42, 43), die (47), so that, the contacting angle
between said main  zwischen den Seitenplatten (40,41) angeordnet sind, rope
(1) and said cam (47) is increased and the clear-  einem Hauptseil (1), das
mit dem Drehrad (57), dem ance between the rotary wheel (57) and the cam (4
Nocken (47) und den Seilf0hrungs- und -umfflhrein- 7) is decreased, whereby
a braking force is applied on  richtungen (42, 43) zwischen den
Seitenplatten (40, the main rope in order to limit the running speed   15
41) innerhalb der Grenzen derselben in Beruhrung thereof.
steht, und 2. An emergency descending device as set forth
Verbindungselnrichtungen (15, 28) besteht, die auf in claim 1, wherein two
cams (152,154) are provided  wenigatens einer der Seitenplatten (40, 41)
vorgese- symmetrically on left and right sides of the rotary  hen sind, um
das GeratmiteinerLastodereinem obe- wheel (157) respectively, a pair of the
rope guiding   20  ren, ortsfesten Halt zu verbinden, and bending means
(141,143) are provided on upper  dadurch gekennzeichnet, dall wenigstens
zwei Seil- side of lines connecting the center of rotation of said
fuhrungs- und -umfuhreinrichtungen (42, 43) vorge- cams (152,154) and of
the rotary wheel (157) respect-  sehen sind, die sich jeweils auf der
oberen Seite und ively, another rope guiding and bending means (142)  der
unteren Seite einerAchse befinden, die den Dreh- is provided at lower side
of the rotary wheel (157), a   25  ungsmitteipunktdes Nockens (47) und den
des Dreh- further pair of rope guiding and bending means     rades (57)
miteinander verbindet, (144,145) are provided on lower remote locations;
da1 das Hauptseil (1) zwischen dem Nocken (47) und said main rope (115)
passes between said last men-  dem Drehrad (57) von der unteren Seite zur
oberen tioned rope guiding and bending means (144,145),  Seite
hindurchlAuft und dadurch mit der Nockenober- contacting with one of said
further pair of rope guiding   3o  flache In einem verhAltnismASig kleinen
Winkel in and bending means (144) between one (152) of the   Berflhrung
steht; sich umdieobere Seilfflhrungs-und cams and said another rope guiding
and bending    -umfiihreinrichtung (42) In vom Nocken (47) weg fih- means
(142), between said one cam (152) and the rot-  render Richtung herum
windet; wiederum zwischen ary wheel (157), around one of said first pair of
rope  dem Nocken (47) und dem Drehrad (57) unter Ber0h- guiding and bending
means (141) near to said one   35  rung einer Seitenoberflache des
Drehrades (57) hin- cam (152) and toward the other cam (154), again be-
durchlauft, so daM das Hauptseil (1) in entgegen- tween said one cam (1 52)
and the rotary wheel (157)  gesetzten  Richtungen zweimal zwischen  dem
contacting with one side of the rotary wheel (157),  Nocken (47) und dem
Drehrad (57) hindurchlauft und around said another rope guiding and bending
means  die Erhohung des Nockens (47) die zwei sich bewe- (142) in the
direction toward the other cam (154), be-  40  genden Trume des Hauptseils
(1) gegen des Drehrad tween the rotarywheel (157) and said othercam (154)
(57) dr~icken kann, um einen Bremsdruck auf des contacting with the other
side of the rotary wheel,  Hauptseil (1) auszuuben; dann zwischen dem
around the other(143) of said first pairof rope guiding  Nocken (47) und
der unteren Seilfiihrungs- und - and bending means near to said other cam
(154) and  umflUhreinrichtung (43) hindurchltuft; sich um die toward said
other cam (154), again between said  45  untere Seilffilhrungs- und
-umfrhreinrichtung (43) in other cam (154) and the rotary wheel (157),
between  vom Nocken (47) weg fuhrenderRichtung herum win- said further pair
of rope guiding and bending means  det; anschile~end unter Berflhrung
dergegen~lberlie- (144,145) and contacting with the other of said further
genden  SeitenoberflAche des Drehrades (57) pair rope guiding and bending
means (145) and,    durchlauft und danach die Seltenplatten (40,41) ver-
thereafter, extends to the outside of the side plates  5o  ii1t (139,140).
und daB, wahrend das Hauptseil (1) des Gernt ent- lang dervon den
Fflhrungs- und Umffhreinrichtungen (42, 43) geschaffenen Bahn mit der
vorbestimmten PatentansprOche                                   oder ainer
niedrigeren Laufgeschwindigkeit durch- 55  liuft, sich das Drehrad (57) mit
der vorbestimmten 1. Absellgerat fMr NotfAlle, des aus:
Drehgeschwindigkelt dreht und der Nocken (47) seine zwei parallelen und
beabstandeten Seitenplatten (40,  Ruhestellung beibehilt, wodurch das Spiel
zwischen 41),                                               dem Drehrad
(57) und dem Nocken (47) am gr8Bten 10    19                 EP 0 328 646
B1                20    11111111111IIIMI111!1D111D ist und wobel sich dann
das Hauptseil (1) in einem v  gen (144, 145), und danach die Seitenplatten
(139, erhaltnismiaig ungedrackten Zustand zwischen den-  140) verltat. 



selben befindet, und wenn das Hauptseil (1) mit einer Laufgeschwindigkeit
durchlauft, die Ober der vorbe- stimmten Geschwindigkeit llegt, drehtl sich
des Dreh-   5   Revendlcations red (57) demgemMa mit elner Geschwindigkeit,
die Ober der vorbestimmten Drehgeschwindigkelt liegt,    1. Dispositifde
descent. pour6vacuation urgent. und zwar derart, dall sich die Bremsschuhe
(81, 62)  comprenant: aufgrund einer auf sle ausgefbten Zentrifugalkraft
deux plaques laterales paralleles et espacees ausdehnen, um die
Bremstrommel (65) anzugreifen   10  (40,41), une roue rotative (57)
dispos6e entre les pla- und zu drehen, wodurch eine Drehkraft auf den
ques latirales (40,41), Nocken (47) Obertragen wird, so dal der
Berfuhrungs-  au moins une came (47) disposee entre les plaques winkel
zwischen dem Hauptsell (1) und dem Nocken  laterales (40,41), (47)
vergroaert und das Spiel zwischen dem Drehrad  des sabots de frein (61,62)
associes a la roue rotative (57) und dem Nocken (47) verringert wird,
wodurch   15  (57), eine Bremskraft auf das Hauptsell (1) aufgebracht  un
tambour de frein (65) coop6rant avec lesdits wird, um die
Laufgeschwindlgkeit desselben zu     sabots de frein (61,62) et constituant
un moyen (686) begrenzen.                                        pour faire
tourner ladite came (47), 2. Absellgerat nach Anspruch 1, dadurch gekenn-
des moyens de guidage et de pliage de corde (42,43) zeichnet, daf aufder
lnken undderrechen Seite des  20  dispos6s entre lesdites plaques lat6rales
(40,41), Drehrades (157) ein Nocken (152, 154) symmetrisch  une corde
principale (1) contactant ladite roue rotative zum jeweils anderen
vorgesehen ist; daesin Paarder  (57), ladite came (47) et ledit moyen de
guidage etde Seilf0hrungs- und -umffhreinrichtungen (141, 143)  pliage de
corde (42,43) A l'emplacement entre lesdi- auf der oberen Seite von Achsen
vorgesehen ist, die  tes plaques lit6rales (40,41) et die
Drehungsmittelpunkte der Nocken (152,154) und   25  des moyens de connexion
(15,28) prevus sur au den des Drehrades (157) jeweils miteinander verbin-
moins une des plaques lat6rales (40,41) pour relier den; daB elne andere
Sellf0hrungs- und -umfnlhrein-  ledit dispositif A une charge ou un support
sup6rieur richtung (142) an der unteren Selte des Drehrades  fix6,
caract6rise en ce qu'au momns deux moyens de (157) vorgesehen ist; dae eln
weiteres Paar der Seil-  guldage et de pliage de corde (42,43) sont prevus,
fMhrungs- und -umfflhreinrichtungen (144, 145) an   30  dont chaque moyen
esat pr6vu sur chacun des cths unteren entfernten Stollen vorgesehen ist
und da1  superieur et Inferieur d'une ligne reliant le centre de des
Hauptsell (115) hindurchlauft zwischen den   la rotation de la came (47) et
la roue rotative (57), zuletzt erwahnten Seilffhrungs- und -umfthreinrich-
que ladite corde principale (1) passe entre la came tungen (144, 145) unter
Berthrung einer (144) des  (47) etla roue rotative (57) depuis de cot6
inf6rieurau weiteren Paares der Seilf0hrungs- und -umf~hrein-  35  cote
sup6rieur, en contactant ainsi la surface de la richtungen (144, 145),
zwischen einem (152) der   came A un angle relativement petit, tourne
autour du Nocken und der anderen Seilffhrungs- und -umffhr-  moyen
superieur de guidage et de pliage de la corde einrichtung (142) sowie
zwischen dem einen Nocken  (42) suivant la direction au loin de la came
(47), passe (152) und dem Drehrad (157); um eine (141) des    de nouveau
entre la came (47) et la roue rotative (57), ersten Pears von Seilflhrungs-
und -umfthrelnrich-  40  en contactant une surface de ct6 de la roue
rotative tungen (141, 143) nahe dem elnen Nocken (152) und  (57) de fagon
que la corde principale (1) passe deux auf den anderen Nocken (154) zu
herum lauft; wie-  fois suivant des directions contraires entre la came
derum zwischen dem einen Nocken (152) und dem     (47) et la roue rotative
(57), de fagon que le lobe de Drehrad (157) unter Bertihrung einer Seite
des Dreh-  la came (47) peut presser lea deux branches mobiles rades (157)
hindurchlauft; um die andere Seilflh-  4   de la corde principale (1)
contre la roue rotative (57) rungs- und -umfnlhreinrichtung (142) in
Rlchtung des  pour produire une pression de freinage sur la corde anderen
Nockens (154) herum lAuft; zwischen dem   principale (1), passe ensuite
entre la came (47) et le Drehrad (157) und dem anderen Nocken (154) unter
moyen inf6rieur de guidage et de pliage de la corde Beruhrung der anderen
Seie des Drehrades hin-    (43), tourne autour du moyen inferieur de
guidage et durchlfuft; um die andere (143) des ersten Pears der  5o  pliage
de la corde (43), dens une direction au loin de Sellf0hrungs- und
-umffhreinrichtungen nahe dem   la came (47), passe ensuite, en contactant
la surface anderen Nocken (154) und auf den anderen Nocken   de cOti
oppos6e de la roue rotative (57) et, ensuite, (154) zu herum lauft;
wiederum zwischen dem ande-  s'etend vers Iext6rieur des plaques lat6rales
(40,41), ren Nocken (154) und dem Drehrad (157) hindurch-  et que, pendant
que ladite corde principale (1) passe lauft; zwischen dem welteren Peer der
Seilfihrungs-  56   A travers le dispositif le long du passage constitu6
par und -umfuhreinrichtungen (144, 145) hindurchlauft,  le moyen de guldage
et de pliage (42,43) a la vitesse und zwar unter Berfhrung der anderen
(145) des wei-  de roulement pr6d6terminee au moins, la roue rota- teren
Paars der Seilfflhrungs- und -um11hreinrichtun-  tive (57) tourne A la
vitesse de rotation pred6termin~e    21                 EP 0 328 646 B1
22          111111 li III 111111 et la came (47) maintient sa position de
repos, par quoi le jeu entre la roue rotative 57) et la came (47) est au
maximum, la corde principal. (1) se trouvant 



dans un 6tat relativement non comprim6 entre elles, et loreque ladite corde
principals (1) passe A  une   5 vitosse de roulement au-dessus de laditb
vitbsse pre- d6ebrmin6e, alors la roue rotative (57) tourne de fagon
correspondantb A une vitbsse au-dessus de ladite vitesse de rotation
pr6dtebrminee, de fagon quo les- dits sabots de frein (61,62) se dilatent
on ralson d'une   lo force centrifuge exerc6e sur eux pour venir en priss
avec et faire tourner ledit tambour de frein (65), on transmettant ainai
une force de rotation a ladit came (47), de manibre que l'angle de contact
entre ladite corde principals (1) et ladite came (47) eat agrandi et  15 le
Jeu entre la rous rotative (57) et la came (47) est diminu6, par quoi une
force de freinage est appliquee A la corde principale pour limiter la
vitesse de roule- ment de celle-ci. 2. Dispositif de descents pour
evacuation   20 d'urgence solon la revendication 1, dans lequel deux cames
(152,154) sont pr6vues symetriquement sur les cotes gauche et drolt de la
rouse rotative (157), res- pectivement, une pairo de moyens de guidage et
de pliage de cords (141,143) sont pr6vus sur le cote  25 sup6rieur de
lignes reliant les centres de rotation des- dites cames (152,154) etde la
rous rotative (157), res- pectivement, un autre moyen de guidage et de
pliage de corde (142) est pr6vu au ct6 Iinferieur de la roue rotative
(157), une autre pairs de moyens de guidage  3o et de pliage de la corde
(144,145) sont pr6vus A des localisations eloignees inferieures; ladite
corde prin- cipale (115) passe entre lesdits moyens de guidage et de pliage
de corde (144,145) cit6s en dernier, contac- tant l'une desdites paires
supplementaires de moyens  35 de guidage et de pliage de corde (144) entre
l'une (152) des cames et ledit autre moyen de guidage et de pliage de la
corde (142), entre ladito came (152) et la roue rotative (157), autour de
l'une desdites pre- mieres paires de moyens de guldage et de pliage de   40
la corde (141) pres de ladite came (152) etvers l'autre came (154), de
nouveau entre ladite came (152) et la roue rotative (157), contactant un
cote de la roue rota- tive (157), autourduditautre moyen do guidage etde
pliage de corde (142) dans la direction vers I'autre  45 came (154), entre
la roue rotative (157) et ladite autre came (154) contactant I'autre cot de
la rous rotative, autor de l'autre (143) desdites premieres paires de
moyens de guidage et de pliage de corde pres de l'autre came (154) et vers
ladite autre came (154), de   so nouveau entre laditb autre came (154) et
la rous rota- tive (157), entre ladite pairs supplementaire de moyens de
guidage et de pliage de corde (144,147) et contactant l'autre desdites
paires supplimentaires de moyens de guidage etde pliage de corde (145) et,
6s ensuite, s'end vers l'ext6rleur des plaques lat6rales (139,140). 12    


