AR AT A

AU9467987

(12) PATENT ABRIDGMENT  (11) pocumentNo. AU-B-67987/94
(19) AUSTRALIAN PATENT OFFICE (10) Acceptance No. 677397

(54)

(51)°
(21)
(87)
(30)
(31)

(43)
(44)
(71

(72)
(74)

(56)

(87)

Title
PROCEDURE FOR OPERATING AN ELEVATOR AND ELEVATOR MACHINERY

international Patent Classification(s)

B66B 009/04 866B 001/04

Application No. : 67987/94 (22) Application Date : 31.05.94
PCT Publication Number : W094/27905

Priority Data

Number (32) Date (33) Country

932504 01.06.93 Fl FINLAND

. Publication Date : 20.12.94

Publication Date of Accepted Application : 24.04.97

Applicant(s)
KONE OY

Inventor(s)
RAIMO PELTO-HUIKKO

Attorney or Agent
COLLISON & CO, GPO Box 2556, ADELAIDE SA 5001

Prior Art Documents
US 4761953
DE 2525150
1)S 2269786

Claim
1. A procedure for operating an elevator, in which procedure in the
motional states (as hereinbefore defined) of the elevator, the power for moving
the elevator car as well as the accelerating/decelerating power of the system
(as hereinbefore defined) is obtained from and returned to a charged
hydraulic pressure accumulator, characterised in that, the power required for
moving the elevator car obtained from/returned to the hydraulic pressure
accumulator is adapted by a hydraulic actuator to correspond to the power of
the motional states of the elevator, and that the hydraulic pressure
accumulator is charged by an auxiliary pump which is independent of the
momentary motional states of the elevator car.

3. An elevator machinery for raising and lowering an elevator car, the
elevator machinery including a hydraulic pressure accumulator ,characterised
# that the elevator machinery comprises an adjustable hydraulic actuator for
adapting the power taken from/fed into the hydraulic pressure accumulator to
correspond to power required for the motional state of the elevator car, and an
auxiliary pump for charging the hydraulic pressure accumulator.
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(5T) Abstract

Procedure for operating an elevator, in which the power for moving the car as well as the accelerating/decelerating power of the whole
system is, in all motional states of the elevator, obtained from/returned to a hydraulic pressure accurnuiator (1) charged by an auxiliary gear
(3). The elevator machine comprises & hydraulic pressure accumulator (1), hydraulic actuators (2) for adapting the power taken from/fed
into the pressure accumulator to the motional state of the elevator car, and an auxiliary gear (3) for pumping bydraulic energy into the

pressure accumulator.
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PROCEDURE FOR OPERATING AN ELEVATOR AND ELEVATOR
MACHINERY

The present invention relates to a procedure for operating an elevator and to
an elevator machinery for operating an elevator.

At present, the power taken by elevators from the electric supply network
varies greatly. The power required is at a maximum. during ascent of a fully
loaded elevator car, and this maximum power determines the design of the
electrical equipment and interface. During descent of the elevator car, the car
can be braked electrically by feeding electric energy back into the nstwork.
Often, however, all of the kinetic and potential energy of the elevator car is
converted into waste heat in suitable braking devices.

The object of the present invention is to eliminate the above-mentioned
drawbacks. A specific object of the invention is to produce a new type of
elevator machinery and a procedure for operating it, enabling the energy
consumption of the elevator and above all its connected load on the electric

network to be reduced.

There is thus provided according to the inverition a procedure in the motional
states (as hereinbefore defined) of the elevator, the power for moving the
slevator car as well as the accelerating/decelerating power of the system (as
hereinbefore defined) is obtained from and returned to a charged hydraulic
pressure accumulator, characterised in that, the power required for moving the
slevator car obtained from/returned to the hydraulic pressure accumulator is
adapted by a hydraulic actuator to correspond to the power of the motional
states of the elevator, and that the hydraulic pressure accumulator is charged
by an auxiliary pump which is independent of the momentary motional states

of the elevator car.

In the procedure of the invention for operating an elevator machinery in the
various motional states et the elevator car, the power required for moving the
car as well as the power for accelerating or decelerating the system is taken
from or returned to a hydraulic pressure accumulator. Moreover, the pressure
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accumulator is charged by means of an auxiliary gear comprising an electric
motor and pump to compensate the losses involved. In other words, the
energy needed for moving the elevator car is taken from the pressure
accumulator, and the energy regained from the movement of the car is
returned to the pressure accumulator. In this context ‘motional states’ of the
elevator car means the movement of the elevator car during acceleration,
braking and travel at constant speed in the up or down direction. The term
‘system’ refers to the elevator car and the parts moving with it.

The auxiliary gear is preferably operated at an essentially constant power and
for relatively long times especially when heavy loading of the elevator is to be
expected. The connected load of the auxiliary gear on the electric network is
substantially smaller than the maximum power required for moving the

elevator car.

The elevator machinery of the invention for lifting and lowering an elevator car
comprises a hydraulic pressure accumulator which is connected to hydraulic
actuators for adapting the power taken from/fed into the pressure accumulator
to the motional state of the elevator car and an auxiliary pump for pumping
hydraulic energy into the pressure accumulator. Thus, according to the
invention, the hydraulic actuators convert the hydraulic pressure of the
pressure accumulator into kinetic and potential energy of the elevator car and,
vice versa, the kinetic and potential energy of the elevator car into hydraulic
pressure of the pressure accumulator, depending on the motional state of the

elevator car.

Thus, according to the invention, the pressure accumulator acts as a primary
energy source of the elevator car, by means of which the car is lifted and to
which the kinetic and potential energy of the elevator car is retumed when the
motional state of the car permits. Since the lifting and lowering of the elevator
car always involves energy losses resulting from the conversion of energy into
heat, and because the operation of the elevator machinery may be irregular,
e.g. when there are successive ascents with full car and descents with empty
car, the elevator machinery is equipped with an auxiliary pump used to pump
the required energy into the pressure accumulator.
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The maximum power required by the auxiliary gear is, how-
ever, considerably lower than the momentary maximum PpoOwWer
required by a corresponding elevator machinery, because the
auxiliary gear can be operated at i.s regular maximum power
essentially continuously, regardless of the load of the

elevator at any particular instant.

The elevator machinery of the invention can be used e.g. in
hydraulic elevators, drum drive elevators and traction

sheave elevators.

In hydraulic elevators, the hydrauiic actuators of the ele-
vator machinery of the invention preferably comprise a hy-
draulic converter between the pressure accumulator and the
hydraulic cylinder. The variator, which is provided e.g.
with a regulating pump and a hydraulic motor, is used to
vary the speed of the elevator car during both ascent and

descent.

In a drum drive elevator, the elevator machinery of the
invention preferably comprises an adjustable hydraulic motor.

In a traction sheave elevator, the elevator machinery of the
invention preferably also comprises an adjustable hydraulic
motor which is used to rotate the traction sheave of the
elevator or which receives the rotary motion of the traction
sheave JEEQa. converts it into hydraulic pressure of the

pressure accumulator.

The elevator machinery of the invention has significant
advantages as compared with previously known technology. It
produces a significant reduction in energy consumption as
the released potential and kinetic energy of the elevator
car is stored with high efficiency in the pressure accumula-
tor, thus making it unnecessary to use an expensive and un-
economic system of returning energy into the electric net-
work, which causes disturbances in the network. Likewise;
the invention significanly reduces the installed connected



10

15

20

25

WO 94/27905 4 PCT/F194/00225

load because the amount of energy taken from the network is
so small that no return of power is needed. Moreover, energy
is taken from the network at a constant rate independently
of the momentary load of the elevator car. Besides, no sepa-
rate equipment is needed for reserve and emergency operation
of the elevator car, but e.g. during a power failure the
elevator car is driven to a floor using the energy of the

pressure accumulator.

In the following, the invention is described in detail by

referring to the attached drawings, in which

Fig. 1 presents a diagram of the elevator machinery of the

invention as used in a hydraulic elevator.

Fig. 2 presents a diagram of the elevator machinery of the

invention as used in a drum drive elevator.

Fig. 3 presents a diagram of the elevator machinery of the

invention as used in a traction sheave elevator.

Fig. 1 shows a diagram representing an elevator machinery
according to the invention as used in a hydraulic elevator.
In the elevator machinery, a hydraulic pressure accumulator
1 is connected to the hydraulic cylinder 4 of the hydraulic
elevator via a hydraulic converter 5. The hydraulic conver-
ter 5 consists of a hydraulic motor 7 and a regulating pump
6. The pressure accumulator 1 also connected to an auxiliary
gear 3 used for charging the pressure accumulator. In addi-
tion, the system is provided with a check valvesg8 to discon-
nect the hydraulic converter 5 from the pressure accumulator
1 and hydraulie¢ cylinder 4 during standstill of the elevator.

The elevator machinery in Fig. 1 functions as follows. Each
load condition of the elevator cotresponds to a given cylin-
der pressure, and the pressure of the pressure accumylator
changes as little as possible during operation. For each

value of the cylinder pressure there is a certain value of
& |
/)
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the displacement of the adjustable motor at which the hy-
draulic system is in balance, i.e. remains at rest by virtue
of the pressure of the pressure accumulator. When the dis-
placement of the adjustable motor is increased, the torque
acting on the shaft of the pump increases and the pump
starts to drive oil into the cylinder 4. If the displacement
is decreased, the contrary takes place and the elevator car

starts moving down.

The power taken from or fed into the pressure accumulator
always corresponds to the motional state of the elevator.
During braking, the kinetic energy of the elevator 1is
recovered as potential energy during ascent and as pressure

accumulator energy during descent.

Due to natural losses, such as friction and leakages, and
during upward peak traffic, the pressure accumulator is dis-~
charged after a few full carloads transported in the upward
direction, so the system is provided with an auxiliary gear
3 which pumps the hydraulic fluid back into the pressure
accumulator 1. The auxiliary gear is not required to have
the properties of an elevator drive because its operation is
not dependent.on the momentary motional state of the eleva-
tor car but rather, in the first place, on the energy
required for the next passage of the car.

During upward peak traffic, the auxiliary gear 3 is operated
e.g. at 100% connection time, so the connected load is very
low as compared with traditional hydraulic elevators. At
other times the auxiliary gear can be turned on when neces-
sary, i.e. as required by the state of charge of the pres-
sure accumulator and the expected traffic volume.

Fig. 2 presents an elevator machinery according to the
jnvention as used in a drum drive elevator. This system has
a variable hydraulic motor 9 coupled with the drum 12 of the
drum drive elevator and having a connection to the pressure
accumulator 1. In addition, there is a regulating valve 11
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between the pressure accumulator and the hydraulic motor.
The pressure accumulator 1 is also connected to the auxil-

iary gear 3.

The displacement of the hydraulic motor can be varied step-
lessly in the range 30 - 100 %. Thus, at all loads of the
elevator, the motor can provide a displacement which keeps
the system in balance. puring descent of the car, the
hydraulic motor acts as a pump and the potential energy
released, and in connection with stopping the kinetic energy
as well, is thus stored in the pressure accumulator 1 at a
high rate of efficiency, the total efficiency being about
0.8. During ascent, the hydraulic motor acts as a motor dis-
charging the pressure accumulator 1 as it rotates the drum
12 which hoists the elevator car. The drum drive elevator
machinery in Fig. 2 can be implemented in a wery compact
form if the drum 12 is also used as a pressure accumulator.

The hydraulics of the drum drive elevator described above
can also be used as the machinery of a traction sheave =zle-
vator as shown in Fig. 3. The machinery in Fig. 3 is Llike
that in Fig. 2 except that the drum 12 is replaced with a
traction sheave 13 and an elevator car and counterweight
linked with it. The counterw2ight allows the level of the
torque and power to be substantially reduced, but the
hydraulic motor 10 is required to have a larger adjustment
range of -100% ... +100% because in a traction sheave eleva-
tor the torgque changes its direction. In other respects the
apparatus works as in the drum drive elevator.

Regardless of the above-described structural solutions of
different elevator types, all three elevator types, hydrau-
1ic elevator, drum drive elevator and traction sheave eleva-
tor, Zunction essentially in the same way in the elevator
machinery of the invention. In all three cases, the ascent
of the elevator is effected by means of a hydraulic system
and the kinetic and potential energy released during descent
and braking is recovered and returned into a hydraulic pres~
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sure accumulator, without having to convert the energy from
one form into another. In this way, losses can be kept at a

minimal level while maintaining a high total efficiency.

The invention has been described above by the aid of a
drawing, but different embodiments of the invention are

possible within the inventive idea defined by the claims.



Tk CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A procedure for operating an elevator, in which procedure in the
motional states (as hereinbefore defined) of the elevator, the power for moving

5 the elevator car as well as the accelerating/decelerating power of the system
(as hereinbefore defined) is obtained from and returned to a charged
hydraulic pressure accumulator, characterised in that, the power required for
moving the elevator car obtained from/returned to the hydraulic pressure
accumulator is adapted by a hydraulic actuator to correspond to the power of

10 the motional states of the elevator, and that the hydraulic pressure

accumulator is charged by an auxiliary pump which is independent of the
momentary motional states of the elevator car.

5.'::' 2. Procedure according to claim 1, characterized in that the auxiliary pump
R is operated at an essentially constant power which is substantially smailer
1::5'= 15 than the maximum power required for moving the elevator car.

; % 3. An elevator machinery for raising and lowering an elevator car, the
elevator machinery including a hydraulic pressure accumulator ,characterised
.« s*"s in that the elevator machinery comprises an adjustable hydraulic actuator for
Rty adapting the power taken from/fed into the hydraulic pressure accumulator to
‘ 20 correspond to power required for the motional state of the elevator car, and an
Teles? auxiliary pump for charging the hydraulic pressure accumulator.

::uf 4, Elevator machinery according to claim 3 for use in a hydraulic elevator,
§, fed characterized in that the hydraulic actuators comprise a hydraulic converter

placed between the pressure accumulator and the hydraulic cylinder.

25 5. Elevator machinery according to claim 4, characterized in that the
hydraulic converter éomprises a regulating pump and a hydraulic motor.

6. Elevator machinery according to claim 4 or 5, characterised in that
during standstill the hydraulic converter is disconnected from the pressure
accumulator and hydraulic cylinder by means of check valves.
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7. Elevator machinery according to claim 3 for use in a drum drive
elevator, characterized in that the hydraulic actuators comprise an adjustable

hydraulic motor.

8. Elevator machinery according to claim 7, characterized in that the
pressure accumulator is placed in the drum of a drum drive elevator.

9. Elevator machinery according to claim 3 for use in a traction sheave
elevator, characterized in that the hydraulic actuators comprise an adjustable

hydraulic motor.

10. Elevator machinery according to any one of claim 7 - 9, characterized in
that during standstill the pressure accumulator is disconnected from the
adjustable hydraulic motor by means of a check valve.

11, An elevator machine for raising and lowering an elevator car
substantially as hereinbefore described with reference to the accompanying

drawings.
Dated this 20th day of August 1996

KONE QY
By their Patent Attorneys
COLLISON & CO.
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