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Description
Field of the Invention

[0001] The invention relates to an elevator system,
wherein a governor operates when an ascent/descent
speed of a car has exceeded arated speed and reached
an overspeed and wherein an emergency stopper is ac-
tivated by means of operation of the governor, thereby
braking operation of the car.

Background Art

[0002] Figs. 8through 14 are views showing a conven-
tional elevator system. An example is given in the US-A-
1581459. Fig. 8 is a longitudinal cross-sectional view
schematically showing a conventional elevator system.
Fig. 9 is an enlarged view of a car shown in Fig. 8. Fig.
10 is a front view of a governor provided on the elevator
system shown in Fig. 8. Fig. 11 is a side view of the
governor shown in Fig. 10. Fig. 12 is a view similar to
Fig. 10, showing operating condition of the governor
shownin Fig. 10. Fig. 13 is a graph showing an operating
speed characteristic of the elevator system shown in Fig.
8. Fig. 14 is a view similar to Fig. 8, showing an operating
condition of a buffer of the elevator system shown in Fig.
8.

[0003] Throughout the drawings, reference numeral 1
designates a hoistway of the elevator system; 2 desig-
nates the top of the hoistway 1; and 201 to 203 designate
end floor elevator halls located at positions closer to the
top 2, wherein 201 designates a first top elevator hall
provided at the top section; 202 designates a second top
elevator hall provided below the first top elevator hall201;
and 203 designates a third top elevator hall provided be-
low the second top elevator hall 202.

[0004] Reference numeral 3 designates a bottom of
the hoistway 1; 301 to 303 designate end floor elevator
halls located close to the bottom section 3, wherein 301
designates a first bottom elevator hall provided at the
lowermost section; 302 designates a second bottom el-
evator hall located above the first bottom elevator hall
301; and 303 designates a third bottom elevator hall lo-
cated above the second bottom elevator hall 302.
[0005] Reference numeral 4 designates a machine
room disposed at an elevated position with respect to the
hoistway 1; 5 designates a control panel provided in the
machine room 4; 6 designates a hoisting machine pro-
vided in the machine room 4; and 7 designates a main
rope which is passed around the hoisting machine 6 and
connected at one end to a car 8 and at the other end to
a counterweight 9. Reference numeral 10 designates an
emergency stopper provided on a lower section of the
car 8. The emergency stopper 10 is activated in the event
of an emergency, to thereby engage a guide rail 100
which is provided in an upright position in the hoistway
1 and guides vertical movement of the car 8 and to effect
braking action.

10

15

20

25

30

35

40

45

50

55

[0006] Reference numeral 101 designates a pedestal
provided on a lower surface of the car 8; and 102 desig-
nates a lever. One end of the lever is rotatably supported
by the pedestal 101, and a brake shoe 103 of the emer-
gency stopper 10 provided opposite the guide rail 100 is
attached to the other end of the lever. Reference numeral
11 designates a buffer provided in an upright position on
the bottom section 3 of the hoistway 1 and opposite the
car 8. Reference numeral 12 designates a governor pro-
vided in the machine room 4, which will be described in
detail later.

[0007] Reference numeral 13 designates a governor
rope which is formed into an endless shape and passed
around the governor 12 and whose one end is held on
the car 8; that is, at an intermediate location on the lever
102in alongitudinal direction thereof. Reference numeral
14 designates a tension pulley which is provided on the
bottom section 3 of the hoistway 1 and extends across
a downwardly-curved hanging portion of the governor
rope 13, thus imparting tensile force to the governor rope
13.

[0008] Reference numeral 15 designates a frame of
the governor 12; 16 designates a governor wheel which
is rotatably supported by the frame 15 via a horizontal
axis and around which the governor rope 13 is passed;
17 designates a plumb shaft rotatably attached to the
frame 15; 18 designates a bevel gear mechanism for
transmitting rotation of the governor wheel 16 to the
plumb shaft 17; 19 designates a slidable sleeve which is
clearance-fitted to the plumb shaft 17 and disposed at a
position above the frame 15; and 191 designates a re-
actively-movable sleeve which is clearance-fitted to the
plumb shaft 17, is retained so as to be rotatable relative
to the slidable sleeve 19, and is vertically displaced along
with the slidable sleeve 19.

[0009] Reference numeral 20 designates a support
arm fixed to the upper end of the plumb shaft 17; 21
designates pivotal arms which are rotatably attached to
respective ends of the support arm 20 and provided on
both sides of the support arm 20; 22 designates weights
attached to respective lower ends of the pivotal arms 21;
23 designates joint arms, each of which is rotatably con-
nected at one end thereof to any point on the correspond-
ing pivotal arm 21 with respect to a longitudinal direction
thereof and at the other end thereof to the upper end of
the slidable sleeve 19; and 24 designates a forcing mem-
ber which is clearance-fitted to the plumb shaft 17 and
formed from a compression coil spring located between
the slidable sleeve 19 and the support arms 20.

[0010] Reference numeral 25 designates an operation
arm rotatably attached to the side surface of the reac-
tively-movable sleeve 191; 26 designates hooking hard-
ware having a hook 27 provided at a lower end thereof,
wherein an upper left-side portion of the hooking hard-
ware shown in Fig. 10 is rotatably attached to the frame
15; 28 designates a support link which is rotatably con-
nected at one end to a point close to the upper end of
the frame 15 and at the other end to one end of the op-
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eration arm 25; and 29 designates an operation link
whose one end is rotatably connected to the other end
of the operation arm 25 and whose other end is connect-
ed to an upper right-side portion of the hooking hardware
26 shown in Fig. 10.

[0011] Reference numeral 30 designates a rope re-
ceiver which is provided opposite one row of the governor
rope 13 and at a position close to a lower outside portion
of the frame 15; and 31 designates a bearing member
which is disposed at a lower portion of the frame 15 and
between the two rows of the governor rope 13 and rotat-
ably retains a rotatable shaft 32 whose longitudinal por-
tion is arranged horizontally. Reference numeral 33 des-
ignates a rope suppressingmemberwhich is disposed at
a lower portion of the frame 15, between the two rows of
the governor rope 13, and opposite the rope receiver 30
via one of the two rows of the governor rope 13.

[0012] Reference numeral 34 designates a hook re-
ceiving section which is formed at an upper portion of the
rope suppressing member 33 and engages with the hook
27; 35 designates a support shaft whose longitudinal por-
tion is arranged horizontally and rotatably supported by
the rope suppressing member 33; and 36 designates a
connecting rod whose longitudinal portion is arranged so
as to become orthogonal to the longitudinal portion of the
support shaft 35 and which is fixed at one end to the
support shaft 35 and clearance-fitted at the other end to
the rotatable shaft 32 of the bearing member 31.
[0013] Reference numeral 37 designates a brake
spring formed from a compression coil spring clearance-
fitted to the connecting rod 36. Spring receivers 38 are
provided at respective ends of the brake spring and clear-
ance-fitted to the connecting rod 36, and the brake spring
is interposed between the shaft bearing member 31 and
the rope suppressing member 33 by way of the spring
receivers. Reference 39 designates a restraint mecha-
nism for hooking the governor rope 13, which is formed
from the rope receiver 30, the shaft bearing member 31,
the rope suppressing member 33, and the brake spring
37, all being taken as primary members.

[0014] In Fig. 13, reference numeral 40 designates a
top deceleration position set at a position lower than the
position of the third top elevator hall 203. Reference sym-
bol A denotes a predetermined top end region formed
between the top deceleration position 40 and the first top
elevator hall 201; and B designates a predetermined de-
celeration characteristicline in the predetermined top end
region A. Reference numeral 41 designates a bottom de-
celeration position set at a position higher than the third
bottom elevator hall 303; reference symbol C denotes a
predetermined bottom end region defined between the
bottom deceleration position 41 and the first bottom ele-
vator hall 301; and D denotes a predetermined deceler-
ation characteristic line in the predetermined bottom end
region C.

[0015] VO denotes a rated speed of an elevator; and
Vs denotes the speed of the car 8 at which the emergency
stopper 10 performs braking operation through operation
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of the governor 12 when the elevator 8 has ascended/
descended at a speed in excess of the rated speed of
the car 8 as a result of occurrence of an anomaly in the
elevator system. The overspeed Vs is usually setto about
130% of the rated speed V0.

[0016] The related-art elevator system is constructed
in the manner mentioned above. Under normal circum-
stances, the hook receiving section 34 of the restraint
mechanism 39 in the governor 12 engages with the hook
27 of the hooking hardware 26, whereby the rope sup-
pressing member 33 is retained at an elevated position,
as shown in Fig. 10. In this state, the governor rope 13
is arranged between the rope receiver 30 and the rope
suppressing member 33 without making contact there-
with.

[0017] When the hoisting machine 6 is energized by
means of operation of the control panel 5, the main rope
7 is driven, whereupon the car 8 and the counterweight
9 are moved vertically in opposite directions. In a case
where the car and the counterweight are moved vertically
between, e.g., the top deceleration position 40 and the
bottom deceleration position 41, without stoppage, the
car and the counterweight are moved at the rated speed
V0. Further, when the car is driven to the first top elevator
hall 201 or the first bottom elevator hall 301 in the pre-
determined end region A or C; that is, when the car is
driven toward the terminals, deceleration of the car is
controlled in accordance with the predetermined decel-
eration characteristic B or D.

[0018] As a result of ascending or descending of the
car 8, the governor rope 13 is driven, whereby the gov-
ernor wheel 16 of the governor 12 is rotated. As a result,
the plumb shaft 17 is rotated, whereupon the weights 22
are rotated around the line of the plumb shaft. The
weights 22 are vertically displaced in accordance with
centrifugal force stemming from an increase in the rotat-
ing speed of the plumb shaft 17. Through pivotal move-
ment of the pivotal arms 21 stemming from upward dis-
placement of the weights 22, the slidable sleeve 19 and
the reactively-movable sleeve 191 are vertically dis-
placed against the restoration force of the forcing mem-
ber 24.

[0019] The operation arm 25 is pivoted in a clockwise
direction in Fig. 10 by means of upward displacement of
the reactively-movable sleeve 191 caused as a result of
the lowering speed of the car 8 having reached the over-
speed Vs; that is, upward displacement of the slidable
sleeve 19 in excess of a predetermined position. By
means of pivotal movement of the operation arm 25, the
hooking hardware 26 is pivoted in a counterclockwise
direction in Fig. 10 by way of the operation link 29. As a
result, the hook 27 is disengaged from the hook receiving
section 34 of the rope suppressing member 33, where-
upon the rope suppressing member 33 is lowered under
its own weight and enters a state shown in Fig. 12.
[0020] In this state, the governor rope 13 is pinched
between the rope receiver 30 and the rope suppressing
member 33 under the pressing force of the brake spring
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37, thereby restraining movement of the governor rope
13. However, lowering of the car 8 still continues, and
hence the lever 102 which is provided on the car 8 and
retains the governor rope 13 is pivoted in a clockwise
direction in Fig. 9.

[0021] Although detailed explanations are omitted, the
brake shoe 103 of the emergency stopper 10 is engaged
with the guide rail 100 by pivotal displacement of the lever
102, thus effecting braking action. As a result, lowering
action of the car 8 at the overspeed Vs is braked and
brought to a stop.

[0022] A stopping distance SA of the car 8 achieved
by the braking operation of the emergency stopper 10 is
defined as Stopping distance SA = Overspeed Vs?2 /(2 x
9.8 m/s2). Moreover, a buffering distance SB of the buffer
11 achieved when the car 8 has collided with the buffer
11 at the overspeed Vs is substantially the same as the
stopping distance SA of the car 8 achieved by the braking
operation of the emergency stopper 10.

[0023] When being lowered and operated toward the
first bottom elevator hall 301 in the predetermined end
region C, the car 8 is subjected to deceleration control in
accordance with the predetermined deceleration charac-
teristic line D. Therefore, under normal conditions the
governor 12 is not actuated, and interruption of power to
the control panel 5 and the hoisting machine 6 and brak-
ing action of the emergency stopper 10 do not arise.
Therefore, the buffering distance SB of the buffer 11 can
be shortened.

[0024] However, in consideration of an assumption of
a failure in a brake (not shown) of the hoisting machine
6 and a scenario of the car 8 colliding with the buffer 11
at a speed just under the overspeed Vs even in the pre-
determined end region C, the buffer 11 has the previous-
ly-described buffering distance SB. For this reason, in
the case of a high-speed elevator having a buffering dis-
tance SB of more than 10 m, a free height of the buffer
11 exceeds 20 m. Therefore, a depth from the first bottom
elevator hall 301 to the surface of the bottom 3 of the
hoistway 1 exceeds 20 m.

[0025] Under a situation where the car 8 has collided
with the buffer 11 for reasons of a failure and the buffer
11 remains compressed, the car 8 will lower from the first
bottom elevator hall 301 over a distance corresponding
to the buffering distance SB in such a manner as shown
in Fig. 14. In this state, the counterweight 9 further as-
cends from an ascent position assumed in an normal
condition, over a distance corresponding to the buffering
distance SB in the manner as shown in Fig. 14.

[0026] In such a conventional elevator system, the
buffer 11 having alonger heightis required in association
with an increase in the rated speed of the elevator. In
association with the height of the buffer 11, a depth from
the first bottom elevator hall 301 to the surface of the
bottom 3 of the hoistway 1; that is, a pit depth of the
hoistway 1, becomes considerably greater. In addition,
in association with the pit depth of the hoistway 1, an
ascending height allowance of the counterweight 9 at the
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top 2 in the hoistway 1 must be set large.

[0027] Therefore, there arises a problem of an in-
crease in the cost of constructing the hoistway 1 and that
of manufacturing the buffer 11. Further, acquisition of the
ascending height allowance of the counterweight 9 at the
top 2 of the hoistway 1 becomes more difficult. Therefore,
ensuring the first top elevator hall 201 and the second
top elevator hall 202 will become impossible, thereby
posing a problem in the plan of a building where the el-
evator is to be installed.

[0028] The invention has been conceived to solve the
problem and is aimed at providing an elevator system
which shortens a buffer ascending/descending distance
of a car at ends of a hoistway of an elevator to be operated
at high speed.

Summary of the Invention

[0029] The invention provides a first governor which
restricts circulatory movement of a governor rope sus-
pended in a hoistway, to thereby cause an emergency
stopper engaging a guide rail to perform braking opera-
tion, when the speed of a car which ascends or descends
while being guided by a guide rail has reached a first
overspeed in excess of a rated speed. The invention also
provides a second governor which causes an emergency
stopper to perform braking operation when the speed of
a car has exceeded the rated speed and reached a sec-
ond overspeed lower than the first overspeed. Moreover,
end region drive means is provided at an end region of
the hoistway, and the second governor is activated when
the car ascends or descends across the end region.
[0030] By means of such a construction, when the as-
cent/descent speed of the car has exceeded the rated
speed, the emergency stopper performs braking opera-
tion in the end regions of the hoistway at an overspeed
lower than an emergency braking overspeed which
would be achieved in an intermediate region of the hoist-
way. By means of such a braking operation, a buffer as-
cending/descending distance at ends of the hoistway for
the car can be shortened, thereby curtailing the cost of
constructing a hoistway and the cost of manufacturing a
buffer and diminishing restrictions on the design of a
building where an elevator is to be installed.

Brief Description of the Drawings
[0031]

Fig. 1is alongitudinal cross-sectional view schemat-
ically showing an elevator system according to a first
embodiment of the invention;

Fig. 2 is a graph showing an operating speed char-
acteristic of the elevator system shown in Fig. 1;
Fig. 3 is an enlarged view of a car shown in Fig. 1;
Fig. 4 is aview similar to Fig. 3, showing an operating
state of a governor shown in Fig. 3;

Fig. 5 is a view similar to Fig. 3, showing a state in
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which the car shown in Fig. 1 ascends/descends
across an intermediate region of a hoistway;

Fig. 6 is a view of a second embodiment of the in-
vention similar to Fig. 5, showing a state in which the
car ascends/descends across the intermediate re-
gion of the hoistway;

Fig. 7 is a view similar to Fig. 3, showing a state in
which the car shown in Fig. 6 ascends/descends
across an end region of the hoistway;

Fig. 8is alongitudinal cross-sectional view schemat-
ically showing a conventional elevator system;

Fig. 9 is an enlarged view of a car shown in Fig. 8;

Fig. 10 is a front view of a governor provided in the
elevator system shown in Fig. 8;

Fig. 11 is a side view of Fig. 10;

Fig. 12 is a view similar to Fig. 10, showing the op-
erating state of a governor shown in Fig. 10;

Fig. 13 is a graph showing an operating speed char-
acteristic of the elevator system shown in Fig. 8; and
Fig. 14 is a view similar to Fig. 8, showing the oper-
ating state of a buffer of the elevator system shown
in Fig. 8.

Best Modes for Implementing the Invention

[0032] Inorderto describe the invention in more detail,
the invention will be described by reference to the ac-
companying drawings.

[0033] Figs. 1 through 5 are views showing a first em-
bodiment of the invention. Fig. 1 is a longitudinal view
schematically showing an elevator system; Fig. 2 is a
graph showing an operating speed characteristic of the
elevator system shown in Fig. 1; Fig. 3 is an enlarged
view of a car shown in Fig. 1; Fig. 4 is a view similar to
Fig. 3, showing an operating state of a governor shown
in Fig. 3; and Fig. 5 is a view similar to Fig. 3, showing a
state in which the car shown in Fig. 1 ascends/descends
across an intermediate region of the hoistway.

[0034] Throughout the drawings, reference numeral 1
designates a hoistway of the elevator system; 2 desig-
nates the top of the hoistway 1; and 201 to 203 designate
end floor elevator halls located at positions closer to the
top 2, wherein 201 designates a first top elevator hall
provided at the top; 202 designates a second top elevator
hall provided below the first top elevator hall; and 203
designates a third top elevator hall provided below the
second top elevator hall 202.

[0035] Reference numeral 3 designates a bottom sec-
tion of the hoistway 1; 301 to 303 designate end floor
elevator halls provided close to the bottom section 3,
wherein 301 designates a first bottom elevator hall pro-
vided at the lowermost section; 302 designates a second
bottom elevator hall provided above the first bottom ele-
vator hall 301; and 303 designates a third bottom elevator
hall provided above the second bottom elevator hall 302.
[0036] Reference numeral 4 designates a machine
room disposed at an elevated position with respect to the
hoistway 1; 5 designates a control panel provided in the
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machine room 4; 6 designates a hoisting machine pro-
vided in the machine room 4; and 7 designates a main
rope which is passed around the hoisting machine 6 and
connected at one end to a car 8 and at the other end to
a counterweight 9. Reference numeral 10 designates an
emergency stopper provided on a lower section of the
car 8. Although detailed explanations are omitted, the
emergency stopper10 is activated in the event of an
emergency, to thereby engage a guide rail 100which is
provided in an upright position in the hoistway 1 and
guides vertical movement of the car 8and to effect braking
action.

[0037] Reference numeral 101 designates a pedestal
provided on a lower surface of the car 8; and 102 desig-
nates a lever. One end of the lever is rotatably supported
by the pedestal 101, and a brake shoe 103 of the emer-
gency stopper 10 provided opposite the guide rail 100 is
attached to the other end of the lever. Reference numeral
121 designates a first governor provided in the machine
room 4 which is similar in structure to the governor 12
shownin Fig. 10. Hence, detailed explanations of the first
governor are omitted.

[0038] Reference numeral 111 designates a buffer
provided in an upright position in the bottom section 3 of
the hoistway 1 and opposite to the car 8. Reference nu-
meral 13 designates a governor rope which is formed
into an endless shape and passed around a first governor
121 and whose one end is held on the car 8; that is, at
an intermediate location on a lever 102 in a longitudinal
direction thereof. Reference numeral 14 designates a
tension pulley which is provided in the bottom section 3
of the hoistway 1 and extends across a downwardly-
curved hanging portion of the governor rope 13, thus im-
parting tensile force to the governor rope 13.

[0039] Reference numeral 42 designates a second
governor attached to the car 8. The second governor42
is equipped with a governor wheel 45 which is rotatably
supported on a shaft 44 of a mount plate 43 and is formed
from a frictional wheel; fly weights 47 which are rotatably
attached to a side surface of the governor wheel 45 and
at positions symmetrical about the shaft 44 by means of
pins 46; a link 48 whose both ends are rotatably attached
to the mutually-opposing fly weights 47 and which trans-
mits pivotal movement of one fly weight 47 to the other
fly weight 47; and a ratchet wheel 50 which is clearance-
fitted to the shaft 44 and disposed on the side surface of
the governor wheel 45 and corresponds to latches 49
provided at respective ends of the fly weights 47.
[0040] The second governor 42 is provided with an op-
eration arm 51 whose one end is secured on the ratchet
wheel 50 and projects toward the car 8; a connecting rod
52 whose one end is rotatably attached to a projecting
end of the operation arm 51 and whose other end is ro-
tatably attached to an end of the lever 102 opposite the
end atwhich the brake shoe 103 is provided; and a forcing
member 53 which is formed from a compression coil,
whose one end is connected to an end of the fly weight
47 facing the ratchet 49, whose other end is retained on
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the side surface of the governor wheel 45, and which
forces the latch 49 in the direction away from the ratchet
wheel 50.

[0041] Reference numeral 54 designates a threaded
frictional member. A lower end of the threaded frictional
member 54 is provided at an upright position in the bottom
section 3 of the hoistway 1 and interposed between the
third bottom elevator hall 303 and the second bottom
elevator hall 302. Reference numeral 55 designates end
region drive means which is formed from the governor
wheel 45 and the threaded frictional member 54 and pro-
vided in the end region of the hoistway 1. In the end re-
gion, the governor wheel 45 comes into contact with the
threaded frictional member 54, and the governor wheel
45 is rotated through ascending/descending operation of
the car 8, thereby driving the second governor 42.
[0042] Undernormal conditions, the fly weights 47 hold
the latches 49 at predetermined locations away from the
ratchet wheel 50 by means of restoration force of the
forcing member 53 and revolve along with the governor
wheel 45 by means of rotation of the governor wheel 45.
When the ascent/descent speed of the car 8 has reached
a second overspeed to be described later, the fly weights
rotate against restoration force of the forcing member 53,
whereupon the latches 49 engage the ratchet wheel 50.
As aresult, the operation arm 51 rotates, and the emer-
gency stopper 10 is caused to perform braking operation
by means of operation of the second governor 42.
[0043] In Fig. 2, reference numeral 40 designates a
top deceleration position set at a position lower than the
position of the third top elevator hall 203. Reference sym-
bol A denotes a predetermined top end region formed
between the top deceleration position 40 and the first top
elevator hall 201; and B designates a predetermined de-
celeration characteristic line to be achieved in the pre-
determined end region A. Reference numeral 41 desig-
nates a bottom deceleration position set at a position
higher than the third bottom elevator hall 303; reference
symbol C denotes a predetermined end region defined
between the bottom deceleration position 41 and the first
bottom elevator hall 301; and D denotes a predetermined
deceleration characteristic line to be achieved in the pre-
determined end region C.

[0044] Reference symbol E denotes an upper end po-
sition of the threaded frictional member 54 of the end
region drive means 55 in the hoistway 1; VO denotes a
rated speed of an elevator; and Vs denotes the speed of
the car 8 at which the emergency stopper 10 performs
braking operation through operation of the restraint
mechanism 39 for restraining the governor rope 13 of the
firstgovernor 121 when the car 8 has ascended/descend-
ed at a first overspeed Vs in excess of the rated speed
as a result of an anomaly having arisen in the elevator
system at the first overspeed. The first overspeed Vs is
usually set to about 130% of the rated speed V0.
[0045] Reference symbol Vt denotes the speed of the
car 8 at which the emergency stopper 10 performs brak-
ing action through the latches 49 of the second governor
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42 actuated by the end region drive means 55 engaging
the ratchet wheel 50 when the car 8 has ascended/de-
scended across the end region at a speed exceeding the
rated speed as a result of occurrence of an anomaly in
the elevator system at a second overspeed; thatis, when
the car 8 has descended at the speed exceeding the
speed represented by the predetermined deceleration
characteristic line D. The second overspeed Vt is set so
as to become lower than the first overspeed Vs.

[0046] In relation to the elevator system constructed
in the manner mentioned above, under normal circum-
stances, a hook receiving section 34 of a restraint mech-
anism 39 of the first governor 121 engages with a hook
27 of hooking hardware 26, whereby a rope suppressing
member 33 is retained at an elevated position, as shown
in Fig. 10. In this state, the governor rope 13 is arranged
between a rope receiver 30 and the rope suppressing
member 33 without any contact therewith. Moreover, in
normal times, the fly weights 47 of the second governor
42 are retained at positions where the latches 49 are
prevented from coming into contact with the ratchet
wheel 50, by means of the forcing member 53.

[0047] When the hoisting machine 6 is energized by
means of operation of the control panel 5, the main rope
7 is driven, whereupon the car 8 and the counterweight
9 are moved vertically in opposite directions. In a case
where the car and the counterweight are moved vertically
between, e.g., the top deceleration position 40 and the
bottom deceleration position 41, without stoppage, the
car is moved at a rated speed V0. Further, when the car
8 is driven to the first top elevator hall 201 or the first
bottom elevator hall 301 in the predetermined end region
A or C; that is, when the car is driven toward an end,
deceleration of the car is controlled in accordance with
the predetermined deceleration characteristic line B or D.
[0048] Regardless of an ascent/descent position of the
car 8 in the hoistway 1, the governor rope 13 is driven
by means of ascending/descending operation of the car
8, to thereby rotate the governor wheel 16 of the first
governor 121. As a result, the plumb shaft 17 is rotated,
whereupon the weights 22 are rotated around the line of
the plumb shaft. The weights 22 are vertically displaced
in accordance with centrifugal force stemming from an
increase in the rotating speed of the plumb shaft 17.
Through pivotal movement of the pivotal arms 21 stem-
ming from upward displacement of the weights 22, the
slidable sleeve 19 and the reactively-movable sleeve 191
are vertically displaced against the restoration force of
the forcing member 24.

[0049] The operation arm 25 is pivoted in a clockwise
direction in Fig. 10 by means of upward displacement of
the reactively-movable sleeve 191 caused as a result of
the lowering speed of the car 8 having reached the first
overspeed Vs; that is, upward displacement of the reac-
tively-movable sleeve 191 in excess of a predetermined
position. By means of pivotal movement of the operation
arm 25, the hooking hardware 26 is pivoted in a counter-
clockwise direction in Fig. 10 by way of the operation link
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29. As aresult, the hook 27 is disengaged from the hook
receiving section 34 of the rope suppressing member 33,
whereupon the rope suppressing member 33 is lowered
under its own weight and enters a state shown in Fig. 12.
[0050] In this state, the governor rope 13 is pinched
between the rope receiver 30 and the rope suppressing
member 33 under the pressing force of the brake spring
37, thereby restraining movement of the governor rope
13. However, lowering of the car 8 still continues, and
hence the lever 102 which is provided on the car 8 and
retains the governor rope 13 is pivoted in a clockwise
direction in Fig. 9. Although detailed explanations are
omitted, the brake shoe 103 of the emergency stopper
10 is engaged with the guide rail 100 by pivotal displace-
ment of the lever 102, thus effecting braking action. As
aresult, lowering action of the car 8 at the first overspeed
Vs is braked and brought to a stop.

[0051] Under circumstances where the car 8 is as-
cending/descending across arange in the predetermined
end region C of the hoistway 1, in which the second gov-
ernor 42 is driven by the end region drive means 55, if
the lowering speed of the car 8, the car being operated
toward the end in accordance with the predetermined
deceleration characteristic line D, has exceeded the sec-
ond overspeed Vi for reasons of a failure, the second
governor 42 will be activated in the following manner.
[0052] More specifically, when the ascent/descent
speed of the car 8 in the predetermined end region C has
exceeded the second overspeed Vi, the fly weights 47
rotate with respect to the governorwheel 45 against res-
toration force of the forcing member 53, whereupon the
latches 49 engage the ratchet wheel 50. As a result, the
operation arm 51 is pivoted; that is, the second governor
42 is operated, and the emergency stopper 10 performs
braking operation. As a result, lowering of the car 8 at
the second overspeed Vt is braked and stopped.
[0053] Briefly speaking, when the ascent/descent po-
sition of the car 8 is higher than the upper end of the end
region drive means 55; that is, when the ascent/descent
position is in an intermediate region of the hoistway 1,
the second governor 42 is not activated. In this state,
when the speed of the car 8 has exceeded the first over-
speed Vs, the first governor 121 is activated, whereupon
the emergency stopper 10 performs braking operation.
[0054] In contrast, when the ascent/descent position
of the car 8 is lower than the upper end of the end region
drive means 55; thatis, when the ascent/descent position
isinthe endregion of the hoistway 1, the second governor
42 is activated. Consequently, when the speed of the car
8 has exceeded the second overspeed Vt which is lower
than the first overspeed Vs, the second governor 42 is
activated, whereupon the emergency stopper 10 per-
forms braking operation.

[0055] The upperend position of the threaded frictional
member 54 of the end region drive means 55 is set in
the following manner. Specifically, a height difference ex-
isting between the position of the car 8 achieved when
the governor wheel 45 of the second governor 42 has
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opposed the upper end of the threaded frictional member
54 and the position of the car 8 achieved when the lower
portion of the car 8 comes into contact with the buffer
111 is taken as La. La = (First Overspeed Vs2 - Second
Overspeed Vt2) / (2 x 9.8 m/s?).

[0056] Asaresult,the car 8 reaches thefirstoverspeed
Vs at a position close to the upper end position of the
threaded frictional member 54. Even when the emergen-
cy stopper 10 performs braking operation as a result of
activation of the first governor 121, the car 8 can be de-
celerated to the second overspeed Vt until the lowering
car 8 presses the buffer 111.

[0057] Therefore,inlieuofabuffer 111 havingthe func-
tion corresponding to the first overspeed Vs, there can
be employed a buffer 111 having a function correspond-
ing to the second overspeed Vt lower than the first over-
speed; that is, a buffer which is shorter in the buffering
distance SB shown in Fig. 14 than the buffer having the
function corresponding to the first overspeed Vs. There-
fore, the depth from the first bottom elevator hall 301 to
the surface of the bottom section 3 of the hoistway 1; that
is, the pit depth of the hoistway 1, can be made shallow.
[0058] The speed of the car 8 achieved when the car
comes into contact with the buffer 111 becomes slow,
whereby the buffering distance SB can also be short-
ened. Hence, an ascending height allowance of the coun-
terweight 9 at the top section 2 of the hoistway 1 can also
be made small. Consequently, the cost of constructing
the hoistway 1 and the cost of manufacturing the buffer
11 can be curtailed.

[0059] Since an ascending allowance of the counter-
weight 9 at the top section 2 of the hoistway 1 becomes
small, the first top elevator hall 201 and the second top
elevator hall 202 can be readily set, thereby improving
the degree of freedom of design of a building in which an
elevatoris to be installed. Moreover, there is no necessity
for feeding power to activate the second governor 42
from the outside. An overspeed can be detected without
a problem even in the event of power failure. Further, the
emergency stopper 10 can be caused to perform braking
operation.

[0060] Figs. 6 and 7 are views showing a second em-
bodiment of the invention. Fig. 6 is a view similar to Fig.
5, showing an ascending/descending state of the car
across an intermediate region of the hoistway. Fig. 7 is
a view similar to Fig. 3, showing the ascending/descend-
ing state of the car shown in Fig. 6 across the end region
of the hoistway. The elevator system is similar in con-
struction to the elevator system described in connection
with the embodiment shown in Figs. 1 through 5, except
for the structure shown in Figs. 6 and 7.

[0061] Throughout the drawings, those reference nu-
merals which are the same as those shown in Figs. 1
through 5 designate counterpart elements. Reference
numeral 56 designates a governor wheel of the second
governor 42, the wheel being formed from a pinion rotat-
ably supported on the shaft 44 of the mount plate 43.
Reference numeral 57 designates a rack rod whose lon-
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gitudinal portion is arranged in the perpendicular direc-
tion and which meshes with the governor wheel 56. Ref-
erence numeral 58 designates a block member provided
at an upper end of the rack rod 57.

[0062] Reference numeral 59 designates two support
arms which are connected at one end to the car 8 and
whose projections are vertically separated from each oth-
er and which at remaining ends thereof retain the rack
rod 57 in a vertically slidable manner. Reference numeral
60 designates a buffer which is provided on the surface
of the bottom section 3 of the hoistway 1 and opposite
the lower end of the rack rod 57.

[0063] Reference numeral 61 designates end region
drive means formed from the governor wheel 56 and the
rack rod 57, which are taken as primary members. As
shownin Fig. 6, whenthe car 8 ascends/descends across
the intermediate region of the hoistway 1, the block mem-
ber 58 comes into contact with the support arms 59,
whereupon the rack rod 57 is retained in a descending
position relative to the car 8. When the car 8 ascends/
descends across the intermediate region of the car 8, the
rack rod 57 also ascends/descends while remaining in
such a state shown in Fig. 6, in conjunction with the car
8. The rack rod is not displaced relative to the governor
wheel 56, and hence the governor wheel 56 is not driven.
[0064] When the car 8 has lowered across the end
region C close to the bottom section 3 of the hoistway 1,
the rack rod 57 comes into contact with and becomes
supported on the buffer 60. If the car 8 continues lowering
operation, the rack rod 57 is displaced relative to the gov-
ernor wheel 56 in a state shown in Fig. 7, thereby driving
the governor wheel 56.

[0065] Intheelevator system having the foregoing con-
struction, when the car 8 ascends/descends with the rack
rod 57 of the end region drive means 61 not being sup-
ported on the buffer 60; that is, when the ascent/descent
position of the car 8 is in the intermediate region of the
hoistway 1, the second governor 42 is not driven.
[0066] In contrast, when the car 8 ascends/descends
with the rack rod 57 of the end region drive means 61
being supported on the buffer 60; thatis, when the ascent/
descent position of the car 8 lowers across the end region
C close to the bottom section 3 of the hoistway 1, the
governorwheel 56 of the second governor 42 is displaced
relative to the rack rod 57.

[0067] As a result, the governor wheel 56 is driven,
and the emergency stopper 10 performs braking opera-
tion when the speed of the car 8 has exceeded the second
overspeed Vt. Consequently, although detailed explana-
tions are omitted, the embodiment shown in Figs. 6 and
7 also yields the same advantage as that yielded by the
embodiment shown in Figs. 1 through 5.

[0068] As aresult of lowering of the car 8, the rack rod
57 comes into contact with the buffer 60 provided on the
surface of the bottom section 3 of the hoistway 1. There-
fore, vibration which would arise when the rack rod 57
has come into contact with the surface of the bottom sur-
face 3 of the hoistway 1 can be dampened, thereby im-
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proving the accuracy of detection of the second over-
speed Vt performed by the second governor 42.

[0069] When the car 8 ascends with the rack rod 57
being supported on the buffer 60, the rack rod 57 rotates
the governorwheel 56 in the state shownin Fig. 7, thereby
lowering the rack rod 57 with respect to the car 8. As a
result of the block member 58 having come into contact
with the support arm 59, lowering of the rack rod 57 with
respect to the car 8 is stopped, and the rack rod 57 as-
cends in conjunction with the car 8.

Industrial Applicability

[0070] As has been mentioned, an elevator system of
the invention guides ascending/descending operation of
a car through use of a guide rail provided at an upright
position in a hoistway. Further, a governor rope-which
assumes an endless shape and moves in a circulatory
manner along a predetermined path in association with
ascending/descending operation of the car is suspended
in the hoistway. An emergency stopper which operates
in the event of emergency and engages the guide rail, to
thereby perform braking operation, is provided on the
car, and one end of the governor rope is connected to
the emergency stopper.

[0071] Further, there is provided a first governor which
restrains the circulatory movement of the governor rope
when the speed of the car has reached a first overspeed
in excess of a rated speed, thereby causing the emer-
gency stopper to perform braking operation. The car is
provided with a second governor. When the speed of the
car has exceeded the rated speed and reached a second
overspeed lower than the first overspeed, the circulatory
movement of the governor rope is restrained, thereby
causing the emergency stopper to perform braking op-
eration. Moreover, end region drive means is provided
in an end region of the hoistway, whereby the second
governor is driven in the end region.

[0072] As a result, when the ascent/descent speed of
the car has exceeded the rated speed, the emergency
stopper performs braking operation in the end region of
the hoistway at an overspeed lower than an emergency
braking overspeed which would be achieved in an inter-
mediate region of the hoistway. Therefore, a buffer as-
cending/descending distance of the car at the end of the
hoistway can be shortened, thereby reducing the height
of the hoistway. The elevator is suitable for construction
of an elevator system which yields an advantage of cur-
tailing the cost for constructing a hoistway and the cost
for manufacturing a buffer.

Claims

1. An elevator system comprising:

a car(8) which ascends/descends through a
hoistway (1) while being guided by a guide rail
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(100) provided at an upright position in the hoist-
way (1) ;

an emergency stopper (10) which is provided on
the said car (8) and which operates in the event
of emergency and engages the said guide rail
(100), to thereby perform braking operation;

a governor rope (13) which assumes an endless
shape, which is suspended in the said hoistway
(1) and connected at one end thereof to the said
emergency stopper (10), and which moves in a
circulatory manner along a predetermined path
in association with ascending/descending oper-
ation of the said car (8) ;

a first governor (12) which restrains circulatory
movement of the said governor rope (13) when
the speed of the said car (8) has reached a first
overspeed (Vs) in excess of a rated speed (Vo),
to thereby cause the said emergency stopper
(10) to perform braking operation;

a second governor (42) which restrains the cir-
culatory movement of the said governor rope
(13) when the speed of the saidcar (8) has ex-
ceeded the rated speed (Vo) and reached a sec-
ond overspeed (V t) lower than said first over-
speed (V s), to thereby cause the said emergen-
cy stopper (10) to perform braking operation;
and

end region drive means (55) which is provided
in an end region of said hoistway (1) and drives
said second governor (42) in the end region.

The elevator system according to claim 1, wherein
the end region drive means (55) is constituted of a
threaded frictional member (54) provided at an up-
right position in a bottom section of the hoistway (1),
and a frictional wheel (45) which constitutes a gov-
ernor wheel of the second governor (42), comes into
contact with the said threaded frictional member (54)
in the end region of the hoistway (1), and is driven
by ascending/descending operation of the car (8).

The elevator system according to claim 1, wherein
the end region drive means (55) is constituted of a
pinion (56) constituting a governor wheel of the sec-
ond governor (42) ; and wherein a rack rod (57)
whose longitudinal portion is provided in a perpen-
dicular direction; which meshes with the said pinion
(56) ; which is retained by a support arm (59) pro-
jecting from the car (8) so as be slidable in a vertical
direction and located at a lowered position with re-
spect to the said second governor (42) ; whose lower
end is supported on a bottom section of the hoistway
(1) as a result of lowering of the car (8) across the
end region of the hoistway (1) ; and which ascends
relative to the said second governor (42) , thereby
driving the pinion (56) .

The elevator system according to claim 3, further
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comprising:

a buffer (60) which is provided in the bottom sec-
tion of the hoistway (1) and opposite the lower
end of the rack rod (57) .

Patentanspriiche

Aufzugssystem mit:

einer Kabine (8), die durch einen Schacht (1)
angehoben/abgesenkt wird, wahrend sie von ei-
ner Fiihrungsschiene (100) gefiihrt wird, die bei
einer aufrechten Position im Schacht (1) vorge-
sehen ist;

einem Notfallanhalter (10), der an der Kabine
(8) vorgesehen ist und der im Fall eines Notfalls
betrieben wird und mit der FlUhrungsschiene
(100) in Eingriff kommt, um dadurch einen
Bremsbetrieb durchzufiihren;

einem Regelungsseil (13), welches eine endlo-
se Form annimmt, das in dem Schacht (1) hangt
und an einem Ende mit dem Notfallanhalter (10)
verbunden ist und das sich umlaufend entlang
eines vorher festgelegten Wegs in Zusammen-
hang mit einem Anstiegs-/Absenkbetrieb der
Kabine (8) bewegt;

einem ersten Regler (12), der die Umlaufbewe-
gung des Regelungsseils (13) einschranktwenn
die Geschwindigkeit der Kabine (8) eine erste
Ubergeschwindigkeit (Vs) gréRer als eine zuge-
lassene Geschwindigkeit (Vo) erreicht hat, um
dadurch den Notfallanhalter (10) dazu zu brin-
gen, einen Bremsbetrieb durchzufiihren;
einem zweiten Regler (42), der die Umlaufbe-
wegung des Regelungsseils (13) einschrankt,
wenn die Geschwindigkeit der Kabine (8) die zu-
gelassene Geschwindigkeit (Vo) Uberschritten
und eine zweite Ubergeschwindigkeit (Vt) er-
reicht hat, die niedriger ist als die erste Uberge-
schwindigkeit (Vs), um dadurch den Notfallan-
halter (10) dazu zu bringen, einen Bremsbetrieb
durchzuftihren; und

einer Endbereichsantriebseinrichtung (55), die
in einem Endbereich des Schachts (1) vorgese-
hen ist und den zweiten Regler (42) im Endbe-
reich antreibt.

Aufzugssystem nach Anspruch 1, bei dem die End-
bereichsantriebseinrichtung (55) aus einem mit ei-
ner Windung versehenen Reibelement (54), das an
einer aufrechten Position in einem unteren Abschnitt
des Schachts (1) vorgesehen ist, und einem Reibrad
(45) besteht, welches ein Reglerrad des zweiten
Reglers (42) bildet, mit dem das mit einer Windung
versehene Reibelement (54) im Endbereich des
Schachts (1) in Kontakt tritt und das durch einen An-
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hebe/Absenkbetrieb der Kabine (8) angetrieben
wird.

Aufzugssystem nach Anspruch 1, bei dem die End-
bereichsantriebseinrichtung (55) aus einem Zahn-
rad (56), das ein Reglerrad des zweiten Reglers (42)
bildet, und einer Zahnstange (57) besteht, deren
Langsabschnitt in einer senkrechten Richtung vor-
gesehen ist, die mit dem Zahnrad (56) kdmmt, die
durch einen Abstiitzarm (59), der von der Kabine (8)
hervorsteht, so gehalten wird, dass sie in einer ver-
tikalen Richtung verschiebbar ist und die an einer
unteren Position in Bezug auf den zweiten Regler
(42) so vorgesehen ist, dass ihr unteres Ende auf
einem unteren Abschnitt des Schachts (1) als ein
Ergebnis des Absenkens der Kabine (8) Uber den
Endbereich des Schachts (1) hinaus abgesttitzt wird,
und die in Bezug auf den zweiten Regler (42) ange-
hoben wird, wodurch das Zahnrad (56) angetrieben
wird.

Aufzugssystem nach Anspruch 3, ferner mit:
einem Puffer (60), der in dem unteren Abschnitt

des Schachts (1) und gegeniiber dem unteren
Ende der Zahnstange (57) vorgesehen ist.

Revendications

Systéme d’ascenseur comprenant :

une cabine (8) qui monte / descend a travers
une cage d’ascenseur (1) tout en étant guidée
par un rail de guidage (100) disposé au niveau
d'une position verticale dans la cage d’ascen-
seur (1) ;

un dispositif d’arrét d’'urgence (10) qui est dis-
posé sur ladite cabine (8) et qui opére en cas
d'urgence et met en prise ledit rail de guidage
(100), pour effectuer de ce fait une opération de
freinage ;

un cable de régulateur (13) qui prend une forme
infinie, qui est suspendu dans ladite cage d’as-
censeur (1) et relié a une extrémité de celui-ci
audit dispositif d’arrét d’urgence (10), et qui se
déplace d’'une fagon circulatoire le long d'un
chemin prédéterminé en association avec une
opération de montée / descente de ladite cabine
(8);

un premier régulateur (12) qui restreint un mou-
vement circulatoire dudit cable de régulateur
(13) lorsque la vitesse de ladite cabine (8) a at-
teint une premiére survitesse (V s) dépassant
une vitesse nominale (V 0), pour amener de ce
fait ledit dispositif d’arrét d’'urgence (10) a effec-
tuer une opération de freinage ;

un second régulateur (42) qui restreint le mou-
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10

vement circulatoire dudit cable de regulateur
(13) lorsque la vitesse de ladite cabine (8) a dé-
passé la vitesse nominale (V o) et a atteint une
seconde survitesse (V t) inférieure a ladite pre-
miére survitesse (V s), pour amener de ce fait
ledit dispositif d’arrét d’'urgence (10) a effectuer
une opération de freinage ; et

un moyen d’entrainement de région d’extrémité
(55) qui est disposé dans une région d’extrémité
de ladite cage d’ascenseur (1) et entraine ledit
second régulateur (42) dans la région d’extre-
mité.

Systéme d’ascenseur selon la revendication 1, dans
lequel le moyen d’entrainement de zone d’extrémité
(55) est constitué d’'un élément de friction fileté (54)
disposé au niveau d’une position verticale dans une
section de fond de la cage d’ascenseur (1), et d’'une
roue de friction (45) qui constitue une roue de régu-
lateur du second régulateur (42), entre en contact
avec ledit élément de friction fileté (54) dans la zone
d’extrémité de la cage d’ascenseur (1), et est entrai-
né par I'opération de montée / descente de la cabine

(8).

Systéme d’ascenseur selon la revendication 1, dans
lequel le moyen d’entrainement de zone d’extrémité
(55) est constitué d'un pignon (56) constituant une
roue de régulateur du second régulateur (42) ; et
danslequel une tige de crémaillére (57) dont la partie
longitudinale est disposée dans une direction
perpendiculaire ; qui met en prise ledit pignon (56) ;
qui est retenu par un bras de support (59) dépassant
de la cabine (8) de fagon a pouvoir coulisser dans
une direction verticale et situé au niveau d’une po-
sition abaissée par rapport audit second régulateur
(42) ; dont I'extrémité inférieure est supportée sur
une section de fond de la cage d’ascenseur (1) suite
a un abaissement de la cabine (8) d’'un bout a 'autre
de la région d’extrémité de la cage d’ascenseur (1) ;
et qui monte par rapport audit second régulateur
(42), entrainant de ce fait le pignon (56).

Systéeme d’ascenseur selon la revendication 3, com-
prenant en outre :

un amortisseur (60) qui est disposé dans la sec-
tion de fond de la cage d’ascenseur (1) et en
face de I'extrémité inférieure de la tige de cré-
maillere (57).
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