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(54) GOVERNOR FOR ELEVATOR

(57) A speed governor sheave rotatable about a
sheave shaft and a friction pulley rotatable coaxially with
the speed governor sheave are supported on a pedestal.
The speed governor sheave is provided with a flyweight
that is turned due to a centrifugal force resulting from
rotation of the speed governor sheave. The speed gov-
ernor sheave is turnably provided with a contact for ro-
tating the friction pulley in the same direction as the speed

governor sheave when the speed of a car reaches a pre-
determined overspeed by coming into contact with the
friction pulley. The friction pulley is provided with an en-
gagement member for operating a switch lever of a car
stop switch when the speed of the car reaches the pre-
determined overspeed. The switch lever, which normally
engages with the engagement member, is operated
when the friction pulley is rotated.

FIG. 2
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Description
Technical Field

[0001] The present invention relates to a speed gov-
ernor for an elevator having a speed governor sheave
that is rotated as a car moves.

Background Art

[0002] In a conventional speed governor for an eleva-
tor, with a view to detecting that a speed of a car has
reached a predetermined overspeed, a flyweight may be
turned due to a centrifugal force resulting from rotation
of aspeed governor sheave. The speed governor sheave
is rotated in accordance with the speed of the car. A ped-
estal for supporting the speed governor sheave is pro-
vided with a car stop switch. An actuation pawl for actu-
ating the car stop switch is provided at an outer end of
the flyweight. In a case where the speed of the car has
reached the predetermined overspeed, a switch lever of
the car stop switch is operated by the actuation pawl to
actuate the car stop switch. Thus, a power of a driving
machine of the elevator is shut off, and the car is stopped
by a brake device of the driving machine (see Patent
Document 1).

[0003] Patent Document 1: JP 2002-370879 A

Disclosure of the Invention
Problem to be solved by the Invention

[0004] In the conventional speed governor for the el-
evator constructed as described above, however, the ac-
tuation pawl passes the position of the switch lever only
once while the speed governor sheave rotates by 360°.
Accordingly, even in the case where the speed of the car
has reached the predetermined overspeed, it takes the
actuation pawl a long time to reach the position of the
switch lever when the switch lever is located far from the
actuation pawl, so the car stop switch cannot be actuated
immediately. As a result, there is a risk of the speed of
the car exceeding the predetermined overspeed before
an actuation of the car stop switch.

[0005] The present invention has been made to solve
the problem discussed above, and itis therefore an object
ofthe invention to obtain a speed governor for an elevator
which makes it possible to more accurately detect that
the speed of a car has reached a predetermined over-
speed.

Means for solving the Problem

[0006] A speed governor for an elevator according to
the presentinvention includes: a speed governor sheave
which is rotatably supported on a pedestal and is rotated
according to a movement of a car; a friction pulley pro-
vided coaxially with the speed governor sheave and ro-
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tatably supported on the pedestal; a flyweight which is
turnably provided on the speed governor sheave and is
turned due to a centrifugal force resulting from rotation
of the speed governor sheave; a contact trip lever which
is turnably provided on the speed governor sheave and
is turned through turning of the flyweight; a contact turn-
ably provided on the speed governor sheave and nor-
mally engaged with the contact trip lever, for rotating the
friction pulley in the same direction as the speed governor
sheave when a speed of the carreaches a predetermined
overspeed by coming into contact with the friction pulley
through disengagement from the contact trip lever; an
engagement member provided on the friction pulley and
is rotated integrally with the friction pulley; and a car stop
switch which has a switch lever, which is normally en-
gaged with the engagement member and operated by
the engagement member when the friction pulley is ro-
tated, and is actuated through an operation of the switch
lever.

Brief Description of the Drawings
[0007]

Fig. 1is adiagram showing a structure of an elevator
apparatus according to Embodiment 1 of the present
invention.

Fig. 2 is a front view showing a speed governor of
Fig. 1.

Fig. 3 is a front view showing the speed governor
immediately after a contact of Fig. 2 has come into
contact with a friction pulley.

Fig. 4 is a front view showing the speed governor
when a car stop switch of Fig. 2 is actuated.

Best Mode for carrying out the Invention

[0008] A preferred embodiment of the present inven-
tion will be described hereinafter with reference to the
drawings.

Embodiment 1

[0009] Fig. 1 is a diagram showing a structure of an
elevator apparatus according to Embodiment 1 of the
present invention. Referring to the figure, a machine
room 2 is provided in an upper portion of a hoistway 1.
A driving machine (hoisting machine) 3 is installed within
the machine room 2. The driving machine 3 has a driving
sheave 3a. A plurality of main ropes 4 (only one of them
is shown in the figure for the sake of simplicity) are looped
around the driving sheave 3a. A car 5 and a counter-
weight 6 are suspended within the hoistway 1 by means
of the main ropes 4. The car 5 and the counterweight 6
are raised/lowered within the hoistway 1 due to a driving
force of the driving machine 3. A pair of car guide rails 7
and a pair of counterweight guide rails (not shown) are
installed within the hoistway 1. The car 5 is guided by the
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car guide rails 7 to be raised/lowered within the hoistway
1. The counterweight 6 is guided by the counterweight
guide rails to be raised/lowered within the hoistway 1.
[0010] The car 5 is mounted with a pair of emergency
stop devices 8 for forcibly stopping the car 5 from moving,
and a link mechanism 9 connected to the emergency
stop devices 8. A speed governor 10 for detecting an
overspeed of the car 5 to operate the respective emer-
gency stop devices 8 is provided within the machine room
2. The speed governor 10 may also be provided within
the hoistway 1.

[0011] A rotatable tension sheave 11 is provided in a
lower portion of the hoistway 1. A speed governor rope
12 connected to the link mechanism 9 is looped around
the speed governor 10 and the tension sheave 11. The
speed governor rope 12 is moved in a circulating manner
as the car 5 is raised/lowered.

[0012] Fig. 2 is a front view showing the speed gover-
nor 10 of Fig. 1. Referring to the figure, a speed governor
sheave 15 rotatable about a sheave shaft 14 extending
horizontally, is supported on a pedestal 13 fixed within
the machine room 2. The speed governor rope 12 is
looped around the speed governor sheave 15. A pair of
flyweights 17, which can turn around pins 16, respective-
ly, are provided on lateral surfaces of the speed governor
sheave 15. The flyweights 17 are coupled to each other
via a link member 18.

[0013] The flyweights 17 are turned due to a centrifugal
force resulting from rotation of the speed governor
sheave 15. A balance spring 42 for acting against the
centrifugal force is provided between an end of one of
the flyweights 17 and the speed governor sheave 15.
[0014] The speed governor sheave 15 is provided with
an engagement pawl trip lever 20, which can turn around
a shaft 19 extending parallel to the pins 16. A part of the
engagement pawl trip lever 20 abuts on the aforemen-
tioned one of the flyweights 17. The engagement pawl
trip lever 20 is turned around the shaft 19 through the
turning of the aforementioned one of the flyweights 17.
The shaft 19 is provided with a torsion spring 21 for urging
the engagement pawl trip lever 20 in such a direction that
the engagement pawl trip lever 20 comes into abutment
on the aforementioned one of the flyweights 17.

[0015] A ratchet 22, which can rotate around the
sheave shaft 14, is supported on the pedestal 13. Aplu-
ralityof teeth are provided on an outer peripheral portion
of the ratchet 22. An engagement pawl 23 for selectively
engaging one of the engagement pawl trip lever 20 and
the ratchet 22 is pivoted on one of the pins 16. The en-
gagement pawl 23 is urged by a draft spring 24 in such
a direction as to engage the ratchet 22. The engagement
pawl 23 is normally open and separate from the ratchet
22 through engagement with the engagement pawl trip
lever 20. However, when the engagement pawl 23 is dis-
engaged from the engagement pawl trip lever 20, the
engagement pawl 23 is turned due to a spring force of
the draft spring 24 and then engaged with the ratchet 22.
[0016] The speed governor sheave 15is provided with
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a contact trip lever 26 that can turn around a shaft 25
extending parallel to the pins 16. A part of the contact
trip lever 26 abuts on the other flyweight 17. The contact
trip lever 26 is turned around the shaft 25 through the
turning of the other flyweight 17. The shaft 25 is provided
with a torsion spring 27 for urging the contact trip lever
26 in such a direction that the contact trip lever 26 comes
into abutment on the other flyweight 17.

[0017] A friction pulley 28, which can rotate about the
sheave shaft 14, is supported on the pedestal 13. The
friction pulley 28 is disposed on the other side of the
speed governor sheave 15 side with respect to the ratchet
22 in an axial direction of the sheave shaft 14. In other
words, the ratchet 22 is disposed between the speed
governor sheave 15 and the friction pulley 28 in the axial
direction of the sheave shaft 14. An outer peripheral por-
tion of the friction pulley 28 is made of an abrasion-re-
sistant material with a high coefficient of friction.

[0018] The speed governor sheave 15 is provided with
a contact 29, which can turn around the other pin 16. The
contact 29 has a contact surface 29a made of a material
with a high coefficient of friction. The contact 29 can turn
between a contact position, in which the contact surface
29a is in contact with the outer peripheral portion of the
friction pulley 28 (Fig. 3), and a separate position, in which
the contact surface 29a is separate from the friction pulley
28 while being engaged with the contact trip lever 26 (Fig.
2).

[0019] The contact 29 is urged by a draft spring 30 in
such a direction that the contact surface 29a comes into
contact with the friction pulley 28, namely, in such a di-
rection that the contact surface 29a approaches the con-
tact position. The contact 29 is normally separate from
the friction pulley 28 while being engaged with the contact
trip lever 26. However, when the contact 29 is disengaged
from the contact trip lever 26, the contact 29 is turned
due to a spring force of the draft spring 30 to be brought
into contact with the outer peripheral portion of the friction
pulley 28. The turning amount of the other flyweight 17
when the contact 29 and the contact trip lever 26 are
disengaged from each other is set smaller than the turn-
ing amount of the one of the flyweights 17 when the en-
gagement pawl 23 and the engagement pawl trip lever
20 are disengaged from each other.

[0020] The friction pulley 28 is provided with an en-
gagement member 31 extending radially outward from
the friction pulley 28. Thus, the engagementmember 31
is rotated integrally with the friction pulley 28. A recess
portion 32 is provided at an outer end of the engagement
member 31.

[0021] The pedestal 13 is provided with a car stop
switch 33 for stopping the driving machine 3 from being
supplied with power to operate a brake device (not
shown) of the driving machine 3. The car stop switch 33
has a switch body 34 and a switch lever 35 which is turn-
ably provided to the switch body 34. The car stop switch
33is actuated through an operation of the switch lever 35.
[0022] The switch lever 35, which normally engages
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with the engagement member 31, is operated by the en-
gagement member 31 when the friction pulley 28 is ro-
tated. The switch lever 35 is engaged, through insertion
of a tip thereof into the recess portion 32, with the en-
gagement member 31 in a circumferential direction of
the friction pulley 28.

[0023] The pedestal 13 is turnably provided with an
arm 36. A shoe 37, which is pressed against the speed
governor rope 12, is turnably provided at an intermediate
portion of the arm 36. A spring shaft 38 is passed through
atip 36aofthe arm 36. A connectionlever 39 is connected
between one end of the spring shaft 38 and the ratchet
22. A spring receiving member 40 is provided at the other
end of the spring shaft 38. A pressure spring 41 for press-
ing the shoe 37 against the speed governor rope 12 is
provided between the tip 36a of the arm 36 and the spring
receiving member 40.

[0024] Next, an operation will be described. Fig. 3 is a
front view showing the speed governor 10 immediately
after the contact 29 of Fig. 2 has come into contact with
the friction pulley 28. Fig. 4 is a front view showing the
speed governor 10 when the car stop switch 33 of Fig. 2
is actuated. When the speed at which the car 5 is raised/
lowered reaches a predetermined first overspeed (nor-
mally about 1.3 times as high as a rated speed), the con-
tact 29 and the contact trip lever 26 are disengaged from
each other through the turning of the flyweights 17 re-
sulting from a centrifugal force. Thus, the contact 29 is
turned toward the contact position due to a spring force
of the draft spring 30, and the contact surface 29a comes
into contact with the outer peripheral portion of the friction
pulley 28 as shown in Fig. 3. Thus, the friction pulley 28
is rotated in the same direction as the speed governor
sheave 15 as shown in Fig. 4, and the switch lever 35 is
operated by the engagement member 31. Thus, the car
stop switch 33 is actuated, the driving machine 3 is
stopped from being supplied with power, and the car 5
is stopped from moving by the brake device of the driving
machine 3.

[0025] In a case of, for example, breakage of the main
ropes 4, the car 5 continues to be lowered without being
stopped even after the driving machine 3 has stopped.
When the speed of the car reaches a second overspeed
(normally about 1.4 times as high as the rated speed),
the respective flyweights 17 are further turned due to a
centrifugal force resulting from rotation of the speed gov-
ernor sheave 15, so the engagement pawl 23 and the
engagement pawl trip lever 20 are disengaged from each
other. Thus, the engagement pawl 23 is turned due to a
spring force of the draft spring 24, thereby engaging with
the teeth of the ratchet 22. Thus, the ratchet 22 is slightly
rotated together with the speed governor sheave 15.
[0026] After that, rotation of the ratchet 22 is transmit-
ted to the arm 36 via the connection lever 39, the spring
shaft 38, the spring receiving member 40, and the pres-
sure spring 41, so the arm 36 is turned in such a direction
as to approach the speed governor sheave 15. Thus, the
shoe 37 abuts on the speed governor rope 12, and is
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pressed against the speed governor rope 12 by the pres-
sure spring 41. Thus, the speed governor rope 12 is re-
strained between the speed governor sheave 15 and the
shoe 37, so the speed governor rope 12 is braked from
moving. When the speed governor rope 12 is stopped
from moving in a circulating manner, the car 5 keeps
moving. As a result, the link mechanism 9 is operated,
and the emergency stop device 8 is actuated.

[0027] In the speed governor 10 constructed as de-
scribed above, when the car 5 reaches the predeter-
mined overspeed, the contact 29 comes into contact with
the outer peripheral portion of the friction pulley 28, there-
by allowing the friction pulley 28 to be rotated. The switch
lever 35 of the car stop switch 33 is operated through
rotation of the friction pulley 28. Therefore, when the car
5 reaches the predetermined overspeed, the car stop
switch 33 can be actuated immediately regardless of the
positions of the flyweights 17 with respect to the switch
lever 35. Thus, it is possible to more accurately detect
thatthe speed of the car 5 has reached the predetermined
overspeed. Accordingly, the car stop switch 33 can be
prevented from being actuated with delay. Consequently,
the driving machine 3 can be more instantaneously
stopped from being supplied with power, and the brake
device of the driving machine 3 can be more instantane-
ously operated.

[0028] The engagement member 31 provided on the
friction pulley 28 is provided with the recess portion 32,
and the switch lever 35 is inserted into the recess portion
32 and thereby engaged with the engagement member
31 in the circumferential direction of the friction pulley 28.
Therefore, the switch lever 35 can be operated regard-
less of the rotational direction of the friction pulley 28.
Thus, it is possible to more accurately detect that the
speed of the car 5 has reached the predetermined over-
speed, not only when the car 5 is lowered but also when
the car 5 is raised.

Claims

1. Aspeed governor for an elevator, characterized by
comprising:

a speed governor sheave which is rotatably sup-
ported on a pedestal and is rotated according to
a movement of a car;

afriction pulley provided coaxially with the speed
governor sheave and rotatably supported on the
pedestal;

a flyweight which is turnably provided on the
speed governor sheave and is turned due to a
centrifugal force resulting from rotation of the
speed governor sheave;

a contact trip lever which is turnably provided on
the speed governor sheave and is turned
through turning of the flyweight;

a contact turnably provided on the speed gov-
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ernor sheave and normally engaged with the
contact trip lever, for rotating the friction pulley

in the same direction as the speed governor
sheave when a speed of the car reaches a pre-
determined overspeed by coming into contact 5
with the friction pulley through disengagement
from the contact trip lever;

an engagement member provided on the friction
pulley and is rotated integrally with the friction
pulley; and 10
a car stop switch which has a switch lever, which

is normally engaged with the engagement mem-

ber and operated by the engagement member
when the friction pulley is rotated, and is actu-
ated through an operation of the switch lever. 15

2. The speed governor for an elevator according to
Claim 1, characterized in that:

the engagement member is provided with are- 20
cess portion; and

the switch lever is engaged with the engagement
member in a circumferential direction of the fric-

tion pulley by being inserted into the recess por-
tion. 25
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FIG. 3
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