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corporation  load. Therefore, the prior art control sys- 50 organized under
the laws of Japan, of 5-1,   tems have been defective in that a very large
1-chome, Marunouchi Chiyoda, ku, Tokyo, variation occurs in the moving
speed of the Japan, do hereby declare the invention, for  elevator car
being decelerated thereby giv- 5 which we pray that a patent may be granted
ing rise to a very uncomfortable sense of to us, and the method by which it
is to be  ride and a very large braking force is re- 55 performed, to be
particularly described in  quired when the motor is operating in a no- and
by the following statement:-        loaded state. The prior art control
systems This invention relates to a system for  have also been defective in
that the moving 10 controlling an elevator car driven by an  speed of the
elevator car may not attain the A.C. motor, and more particularly to im-
predetermined speed value and the elevator 60 provements in a deceleration
control system  car may stop at a position above or below for an elevator
car in which negative feed-  the desired target floor position when the
back control is employed for controlling the  motor is operating in a heavy
loaded state. 15 braking force for stopping the elevator car  Hitherto,
attempts have been made to solve at a desired target floor.
such problems by increasing the capacity of 65 An elevator car driven by an
A.C.  the motor or increasing the inertia of the motor is generally
controlled in such a  driving side. manner that the A.C. motor does not
gener-   It is therefore an object of the present in- 20 ate any driving
force during application of  vention to provide an improved elevator the
brake and the braking force is solely  control system  which provides a
braking  70 utilized to stop the elevator car at a de-  characteristic
giving a comfortable ride. sired target floor position, since this manner
Another object of the present invention is of control is advantageous for
the simplifica-  to provide an elevator control system which 25  tion and
reduction in the costs of the ele-  ensures satisfactory performance in
spite of vator system. The load of an elevator car  the fact that the
capacity of elevator car 75 varies greatly depending on time.  More
driving means may be relatively small. precisely, the motor driving the
elevator car    According to the present invention there is operates in a
heavy loaded state during  provided an elevator system including means 30
some periods of time such as when the ele-  for controlling the braking
force applied to vator car carrying no passengers moves  an elevator car,
the system comprising: a  80 downward or when the elevator car full  motor
for driving the elevator car; means for loaded with passengers moves
upward. Dur-  detecting the speed of the elevator car; ing another period
of time, the motor driv-  means for detecting the deceleration starting 35
ing the elevator car operates in a "no-load"  position of the elevator car;
circuit-breaking state as when the elevator car carrying no  means for
cutting off said motor from a  85 passengers moves upward or when the ele-
power supply; means for generating a vator car full loaded with passengers
moves  braking pattern signal in response to the downward. The moving speed
of the ele-  output signal of said deceleration starting 40  vator car is
slow in the former case and  position detecting means; a first comparing
the load of the motor assists in applying the  means for generating an
output signal cor- 90 braking force to the elevator car compared
responding to the difference between the out- with the latter case.
put signal of said speed detecting means and In prior art control systems
of this kind,  the braking pattern signal; means for apply- 45  the
distance between the point of cutting  ing a braking force to the elevator
car cor- off the motor from the power supply and the  responding to the
output signal of said first 95 desired stopping point has been fixed at a
comparing means; and means for initiating predetermined value irrespective
of whether  the operation of said circuit-breaking means the motor operates
under a heavy load or no  and said braking force applying means at a    2
1,456,434                                          2 time, delayed with
respect to the output  with each other is applied to a phase shifter signal
of said deceleration starting position 12 which controls the thyristors SCR
in the 



detecting means, by an amount depending  rectifier 2. The negative feedback
control on the load of said motor.               is such that the direct
current supplied to the 5    Some embodiments of the present inven-
induction motor 7 is increased to increase  70 tion will now be described
by way of ex-  the braking force when the rotating speed ample with
reference to the accompanying  of the motor 7 is high, while this current
is drawings, in which:                       decreased to decrease the
braking force Fig. 1 is a block diagram of an embodi-  when the rotating
speed of the motor 7 is 10  ment of an elevator system according to the
low. The error signal [err] is also applied to present invention;
a circuit 6 having a dead zone characteristic, Fig. 2 shows the waveform of
a voltage  and this dead zone circuit 6 operates when the signal generated
from the speed pattern in-  error signal [err] is greater than the
operating struction signal generator 4 shown in Fig. 1;  voltage level
[err] thereof. During decelera- 15    Fig. 3 is a graphic representation of
the  tion of the elevator car, the speed pattern in- 80 relation between
the torque and the speed  struction signal generator 4 generates a volt-
when deceleration of the elevator car is  age signal instructing the
deceleration pat- started under a heavy load;               tern for the
elevator car in response to the Fig.  4a is a graphic representation of
application of a signal from a deceleration 20  variations of deceleration
in response to the  starting position detector 3. The relay X  85
application of the brake in the embodiment  is deenergized  by the signal
applied from of the present invention shown in Fig. [err].    the
deceleration starting position detector 3, Fig. 4b is a graphic
representation of  and the contact [err] of the relay X is opened
variations of deceleration in response to the  An AND gate 8 is actuated
when both the 25  application of the brake in prior art sys-  output. of
the dead zone circuit 6 and the  90 tem:
output of the detector 3 are applied thereto, Fig. 5 shows the control
characteristic of  and the relay Y is deenergized by the output the first
embodiment of the present inven-  of the AND gate 8. The elevator car de-
tion compared with that of the prior art sys- celeration pattern signal
generated from the 30 tem:                                      speed
pattern instruction signal generator 4  95 Fig. 6 is a block diagram of
another em-  has a voltage waveform as shown in Fig. 2. bodiment of the
present invention;          The operation of the control system shown Fig 7
is a circuit diagram showing a prac-  in Fig. I will be described with
reference to tical structure of a part of the system shown  Figs. 1 and 2.
The operation of the in- 35 in Fig. 6;
duction motor 7, phase shifter 12 and recti- 100 Fig. 8 shows the period of
time between  fier 2 for D.C. braking, and deceleration the. deceleration
starting time [err] and the brake  starting position detector 3 is
described in application starting time [err] relative to the  detail in
British Patent Application No. motor load in the embodiments shown in
25060/73 (Serial No. 1,425,048), (Inventors: 40  Figs. 1 and 6;
Nobuo Mitsui, Tadao Kameyama, Akinori 105 Fig. 9 is a block diagram of
still another  Watanabe, Isao Fukushima and Takanobu embodiment of the
present invention;      Hatakeyama) filed on May 25, 1973. How- Fig. 10 is
a block diagram of yet another  ever, the motor in the present invention is
embodiment of the present invention; and    in no way limited to that
disclosed in the 45    Figs. 11a and 11b show speed pattern in-  said
application.                     110 struction signals of the present
invention.    Suppose now that the relay Y is in the Referring to Fig. 1,
an induction motor 7  energize state and the contacts Y. thereof for
driving an elevator car is connected to  are in the closed position. In
this case, the a three-phase A.C. power supply 1 trough  relay X is also in
the energized state and the 50  relay contacts [err] of a relay Y. A
resistor  contact [err] thereof is closed to short the re- 115 9 is shorted
by a relay contact [err] of a relay  sistor 9. The induction motor 7 is
rotat- X. The. input terminals V and W  of the  ing in one direction and
the elevator car is induction motor 7 are further connected to  moving
toward the desired target floor. The the three-phase A.C. power supply 1
through  motor 7 operates under a heavy load or no 55  relay contacts Yb of
the relay Y and a  load depending on the moving direction of 120 braking
rectifier 2 which is composed  of a  the elevator car and the load carried
by the pair of thyristorsi SCR and a pair of diodes elevator car. In the
state in. which the motor SR. The angular velocity of the rotating  load is
heavy, the rotating speed. of the induction motor 7 is detected by a speed.
de-  motor 7 is low and the output of the speed 60  tector 5 which is
mechanically coupled to  detector 5 is also low. Conversely, is the 125 the
induction motor 7. The output [err] of  state in which the motor load is
nearly equal the speed detector 5 is compared with- the  to no load, the
rotating speed of the motor output [err] of a speed pattern instruction
sig-  7 is high and the output of the speed de- nal generator 4, and the
error signal [err] ob-  tector 5 is also high. When the elevator car 65
tained by comparing these signals [err] and V. moving toward the target
floor reaches a 130   
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3 position which is distant from  the target  the relay Y. The relay Y is
deenergized floor by a predetermined value, a signal with the result that
the contacts [err] dis- appears from the deceleration starting posi-  posed
in the current path between the motor tion detector 3 to actuate the speed
pattern  7 and the power supply 1 are opened, and 5 instruction signal
generator 4 and the relay  the contacts Yb disposed in the current path  70
X is deenergized. Assume that the signal  between the rectifier 2 and the
motor 7 are appears from the deceleration starting posi-  closed. tion
detector 3 at time [err] in Fig. 2 and that    The error signal [err]
obtained by compar- the motor 7 is no-loaded or nearly no-  ing the output
[err] of the speed detector 5 loaded. In this case, the speed of the ele-
with the output [err] of the speed pattern in- 75 vator car is high and the
output of the  struction signal generator 4 is also applied speed detector
5 is also high. At time [err]  to the phase shifter 12 which acts to
control (deceleration starting point) in Fig. 2, the  the firing angle of
the thyristors SCR in the output [err] of the speed detector 5 is higher
rectifier 2 depending on the level of the 15 than the output V. of the
speed pattern in-  error signal [err] thereby controlling the valve  80
struction signal generator 4. Therefore, the  of direct current used for
braking. Thus, braking force must be increased to deceler-  the rotating
speed of the motor 7 mechanic- ate the elevator car according to the de-
ally coupled to the elevator car can be re- celeration pattern output of
the speed pat-  duced to conform  to the speed pattern 20  tern instruction
signal generator 4 in order  signal generated from the speed pattern in- 85
to stop the elevator car at the desired target  struction signal generator
4. The relay X floor.                                   is also deenergized
by the output of the de- Conversely, when the motor 7 is heavy  celeration
starting position detector 3 and loaded as when the total weight of the
ele-  the contact [err] thereof is opened. However, 25 vator car moving
upward while carrying  this relay X does not substantially participate  90
passengers is heavier than the counterweight  in the operation of the
system in the no- or when the total weight of the elevator car  loaded
state of the motor 7 due to the fact moving downward while carrying
passengers  that the relays X and Y are substantially is lighter than the
counterweight, the ele-  de-energized. 30 vator car moves at a constant low
speed and    In the state in which the motor 7 is heavy  95 the output
[err] of the speed detector 5 is  loaded, that is, when the elevator car
moves lower than the output [err] of the speed pat- downward without any
load or when the ele- tern instruction signal generator 4 at time  vator
car moves upward with the full load, [err]. In such a case, without the
dead zone  the rotating speed of the motor 7 is low and 35 circuit device
6, the car could stop at a posi-  the output [err] of the speed detector 5
is less 100 tion above or below the target floor position  than the sum of
[err] and [err] as described pre- due to the braking effect of the motor
load  viously. In this state, no output appears when the motor 7 was cut
off from  the  from the dead zone circuit 6. Suppose now power supply 1 at
the time [err]. In the present  that the deceleration starting position de-
40  embodiment, in order to ensure accurate ar-  tector 3 operates at time
[err] in Fig. 2, then 105 rival of the elevator car at the target floor,
the speed pattern instruction signal gener- the heavy loaded motor 7 is not
cut off from   ator 4 generates a voltage signal which de- the power supply
1 until the output [err] of  creases with time according to a deceleration
the speed pattern generator is reduced to  pattern as shown in Fig. 2. The
power 45  a level which is lower by a predetermined  supply voltage is
contiuously supplied to 110 value or setting [err] than the output V, of
the  the motor 7. At time at which the relation speed detector 5.
[err] is attained, an output appears Referring to Fig: 1, the outputs [err]
and  from. the dead zone circuit 6 and an output V. of the speed detector 5
and speed pattern  appears from the AND gate 8 to de-energize 50
instruction signal generator 4 respectively  the relay Y. The contacts
[err] of the relay 115 are applied to a comparing point at which  Y are
opened and the contacts Yb are closed [err] is compared with [err] to give
an error  to start application of the brake. On the signal [err] and this
error signal [err] is applied  other hand, the relay X is deenergized at to
the dead zone circuit 6 which is set to  time [err] in response to the
application of the 55  operate when the input thereto exceeds the  output
from the deceleration starting posi- 120 operating voltage level [err]
thereof. In the  tion detector 3 and the contact [err] thereof state in.
which the induction motor 7 is  is opened.  Due to the opening of the con-
nearly no-loaded, the error signal [err] is  tact [err] the resistor 9
interposed between greater than the operating voltage setting Vk  the power
supply 1 and the motor 7 becomes 60 and an output appears from the dead
zone  active to reduce the motor torque to, for 125 circuit 6 to be applied
to the AND gate 8. example, such a torque value which is sub- Since the
output signal of the deceleration  stantially intermediate between the
torque starting position detector 3 has already been value developed by the
motor 7 when the 



applied to the AND gate 8, an output ap-  full voltage is applied thereto
and the torque 65 pears from the AND gate 8 to be applied to  value
developed by the motor 7 when no 130    4
1,456,434                                       4 voltage is applied
thereto. Such intermedi-  to [err] is selected to lie within the range of
ate torque appears between time [err] and time  from 50 ms to 150 ms. This
period of time [err] in Fig. 2. After time [err], no voltage is  of from
[err] to [err] is determined by the setting applied to the motor 7 during
the period  Vk of the dead zone circuit 6 and the pattern 5 of time
corresponding to the difference be-  signal [err] of the speed pattern
instruction  70 tween the operating time of the quick re-  signal generator
4. It is therefore desirable sponsive contacts [err] and slow responsive
to suitably regulate these means so that the contacts Yb of the relay Y,
and then the  above condition can be fully satisfied. braking action takes
place.                 In the embodiment shown in Fig. 1, the 10    Fig. 3
shows the relation between the  resistor 9 is activated at time [err] and
the torque and the speed when the deceleration  rotating speed of the motor
7 is reduced is started in the state in which the motor 7  during the
period of from time [err] to time [err] is heavy loaded. The curve D
represents  at which the application of the brake is the torque speed
characteristic when the full  started. Thus, the shock can be alleviated 15
voltage is supplied to the induction motor 7,  in the initial stage of
application of the  80 the curve E the torque-speed characteristic  brake.
when the resistor 9 is activated, and the    Fig. 4a shows the rate of
variation of de- curve F the torque-speed characteristic of  celeration'
during application of the brake the system of Figure 1 taken as a whole, in
the system of the present invention shown 20 when the brake is applied to
the induction  in Fig. 1, while Fig. 4b shows that in the  85 motor 7. The
rotating speed increases with  prior art system. It will be seen that the
the decrease of the slip S toward zero and  variation in Fig. 4a is less
than that in Fig. decreases with the increase of the slip S  4b, and
therefore, passengers in the ele- toward unity.
vator car feel a better sense of ride. 25    Suppose that a point p on the
torque-speed    Fig. 5 shows the distance which the de- 90 characteristic
curve D represents the oper-  celerated elevator car runs with the inertia
ating point of the motor 7 when the motor 7  in the state in which the
motor 7 is heavy is operating in the steady state. When now  loaded. The
dotted line "A" or [err] re- the relay X is deenergized at a time [err] due
presents the manner of deceleration of the 30  to the operation of the
deceleration starting  elevator car in the case in which the resistor 95
position detector 3, the operating point of  9 is activated between time
[err] and time [err] to the motor 7 shifts from the point p on the  provide
a shock alleviating period as above curve D to a point q on the curve E due
to  described. The solid line "B" or [err] re- the fact that the resistor 9
interposed be-  presents the manner of deceleration of the 35  tween the
motor 7 and the power supply 1  elevator car in the case in which the motor
100 becomes active. Thereafter, the torque in-  7 is cut off from the power
supply 1 as soon creases along the curve E with the reduction  as the
deceleration starting position detector of the rotating speed of the motor
7 and the  3 is placed in operation. During the period operating point
shifts from q to r at time  of time of from [err] to [err], the rotating
speed 40  t2. At time t2, the relay Y is deenergized  of the motor 7 is
reduced slowly due to the 105 to cut off the motor 7 from the power supply
shock alleviating effect of the resistor 9. 1. The operating point shifts
from r to u,  In the case in which the rotating speed of and with the
further reduction of the rotat-  the motor 7 is reduced along the line ab
ing speed, the operating point shifts from u 'and then the line A or [err],
the distance which 45  to w on the curve F when the application of  the
decelerated elevator car continues to run 110 the brake is started.
Thereafter, the rotat-  after the operation  of the deceleration ing speed
of the motor 7 is controlled by  starting position detector 3 is
represented by the feedback of the speed. When the period  the area of the
trapezium [err]. On the of time of from [err] to [err] is suitably
selected, other hand, in the case in which the rotating 50  the vibration
due to the variation of the  speed of the motor 7 is reduced along the 115
torque at time [err] and the vibration due to  line B or [err], the
distance which the de- the variation of the torque at time [err] cancel
celerated elevator car continues to run after each other so that a
substantially vibration-  the operation of the deceleration starting free
braking effect can be obtained. In order position detector 3 is represented
by the area 55  to attain such braking effect, the period of  of the
triangle  [err]. It will therefore be 120 time of from [err] to [err] is
preferably selected to  seen that the distance which the decelerated be
equal to [err] of the period of the natural  elevator car runs in the
former case is longer vibration  of the  elevator system. The  than that in
the latter case by the area of natural frequency of the elevator car is
vari-  the tetragon [err]. Thus, deceleration con- 



60  able depending on the length of the rope by  trol of the elevator car
can be achieved in 125 which the elevator car is suspended. The  such a way
as to vary the stopping distance natural frequency of commonly presently
by an amount which corresponds to the dif- employed elevator cars is of the
order of 5  ference above described. to 2 Hz. Therefore, good results can
be    Fig. 6 shows another embodiment of the 65  obtained when the period
of time of from [err]  present invention and like reference numerals 130
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5 are used therein to denote like parts ap-  [err] and the output voltage
of the speed pat- pearing in Fig. 1. Referring to Fig 6, a  tern
instruction signal generator 4 starts to comparator 101 includes a pair of
inverters  decrease at time [err] which is delayed from 10 and 11. The
outputs [err] and V. of a  time [err] by [err] corresponding to AT shown 5
speed detector 5 and a speed pattern  in Fig. 8. Thus, the period of time
between  70 instruction  signal generator  4  respec-  time [err] and time
[err] at which application of tively  are  compared  with  each  other  the
brake is started is longer by At than after being inverted by the inverters
10 and  the corresponding period of time shown in 11 so that the polarity
of the input [err] to a  Fig. 2. By suitably selecting this delay time
phase shifter 12 is opposite to that of the  At, the notch change-over time
during de- 75 input [err] to a dead zone circuit 6 having a  celeration,
that is, the period of time of from dead  zone characteristic. The
technical  [err] to [err] can be easily set at the optimum effect of this
embodiment is substanti-  value. In the case of the embodiment shown ally
the same as that of the embodiment in Fig. 1, difficulty may be encountered
in 15 shown in Fig. 1. However, this second em-  obtaining proper timing
for deceleration due 80 bodiment is advantageous in that the input to the
fact that setting of the deceleration [err] to the dead zone circuit 6 can
be de-  pattern is restricted by the necessity to rived without being
interfered by the input achieve, a smooth ride, for example. Such [err] to
the phase shifter 12 due to the fact difficulty can be eliminated by
suitably ad- 20 that the output V, of the speed detector 5 is  justing At
in Fig. 11a corresponding to AT  85 compared with the output V. of the
speed  in Fig. 8. Therefore, undesirable vibrations pattern instruction
signal generator 4 by  giving an uncomfortable sense of ride can comparing
means which are arranged as be reduced and the deceleration control can
shown. Fig. 7 shows one practical form of be attained with a sufficient
margin. 25 the comparator 101 shown in Fig. 6. Refer-   Fig. 9 shows
another embodiment of the 90 ring to Fig. 7, resistors [err]   and  present
invention. Actually, this embodi- [err] constitute a bridge circuit to
which the  ment is a modification of the embodiment output [err] of the
speed detector 5 and the  shown in Fig. 1 and means is provided so as
output [err] of the speed pattern instruction  to vary the output voltage
of the speed de- 30  signal generator 4 are applied. A pair of tector 5 for
obtaining a delay time At as 95 terminals 102 and 103 are connected to the
shown in Fig. 11b. Such a delay time At phase shifter 12, and another pair
of ter- may also be obtained by varying the output minals 105 and 106 are
connected to the voltage of the speed pattern instruction signal dead zone
circuit 6.                    generator 4. Referring to Fig. 9, a resistor
35   In the embodiments shown in Fig. 1 and  14 is inserted in the output
circuit of the 100 6, the period of time T between time [err] (at speed
detector 5 to reduce the output voltage which deceleration of the elevator
car is [err] of the speed detector 5 so as to increase started) and time t2
(at which application of  the time taken until the quantity [err] the brake
is started) may be set to vary de- reaches the value Vk, by an amount At.
40 pending on the load as shown by the solid    Fig. 10 shows another
embodiment of the 105 line a in Fig. 8. Practically, this period of present
invention and is actually another time T may be shortest in the vicinity of
modification of the embodiment shown in an intermediate load and may be
succes- Fig. 1 for obtaining the same effect as that sively increased
toward a heavier load as  described with reference to Fig. 9. Refer- 45
shown in Fig. 8. Further, this period of time  ring to Fig. 10, a current
transformer 15 and 110 T may be delayed by AT relative to the line  a
converter 16 are additionally provided so a in a heavy load range as shown
by the  that the current input to the motor 7 can be dotted line b in Fig.
8.  That is, a better  compared with the output of the speed pat- effect
can be obtained in a heavy load range  tern instruction signal generator 4.
The 50 by delaying the speed pattern output of the  current input to the
motor 7 under a heavy 115 speed pattern instruction signal generator 4
load is large compared with that under a by [err]. The load of the motor 7
is heavy  light load, and this current input is larger when the result of
comparison between the  during acceleration than that during steady output
V. of the speed pattern instruction  state operation. On the other hand,
the 55 signal generator 4 and the output [err] of the  current in the line
connected to the terminal 120 



speed detector 5 gives a negative value. W  is large compared with that in
the line Therefore, when [err] is negative, the output connected to the
terminal V due to the pre- of the deceleration starting position detector
sence of the resistor 9 in the latter line. Thus, 3 may be applied through
a suitable delay  the same effect as that described with re- 60 means to
the speed pattern instruction signal ference to Fig. 9 can be obtained when
the 125 generator 4, so that the brake can be ap-  current output of the
current transformer plied according to a braking characteristic  15 is
applied to the comparing point through as shown by the dotted line b in
Fig. 8.   the converter 16 to be compared with the Referring to Fig. 11a,
the deceleration  output of the speed pattern instruction signal 65
starting position detector 4 operates at time  generator 4. This embodiment
can operate 130    6                                       1,456,434
6 with  high  precision compared with the em-  said operation initiating
means initiates the  50 bodiment shown in Fig. 9 due to the fact that
operation of said  circuit braking means and the detected value varies
greatly depending  said braking force applying means when the on the load,
hence the S/N ratio is large.   output signal of said first comparing means
5                                           exceeds a predetermined setting
of said WHAT WE CLAIM IS:-                     dead-zone circuit and said
dead-zone circuit 55 produces an output signal. 1. An elevator system
including means    5. An elevator system  as claimed in for controlling the
braking force applied to  Claim 3, wherein said operation initiating 10 an
elevator car, the system comprising: a  means further comprises a dead-zone
circuit motor for driving the elevator car; means for  so that said
operation initiating means initi-   60 detecting the speed of the elevator
car;  ates the operation of said circuit breaking means for detecting the
deceleration starting  means and said braking force applying position of
the elevator car; circuit-breaking  means when the output signal of said
second 15 means for  ting off said motor from a  comparing means exceeds a
predetermined power supply; means for generating a  setting of said
dead-zone circuit and said  65 braking pattern signal in response to the
dead-zone circuit produces an output signal. output signal of said
deceleration starting    6. An elevator system as claimed in any position
detecting means; a first comparing  one of Claims 4 and 5, further
comprising 20  means for generating an output signal cor-  means for
reducing the torque generated by responding to the difference between the
out-  said motor, said motor torque reding  70 put signal of said speed
detecting means and  means being adapted to operate in response the braking
pattern signal; means for apply-  to the appearance of the output from said
ing a braking force to the elevator car cor-  deceleration  starting
position  detecting 25  responding to the output signal of said first
means. comparing means; and means for initiating          7. An elevator
system  as claimed in  75 the operation of said circuit-breaking means
Claim 4, wherein said system further com- and said braking force applying
means at a  prises a relay means adapted to be actuated time, delayed with
respect to the output  by the output signal of said dead-zone cir- 30
signal of said deceleration starting position  cuit, and said braking force
applying means detecting means, by an amount depending  comprises a
rectifier means for supplying a  80 on the load of said motor.
DC braking current to said motor and a 2. An elevator system  as claimed in
phase shifter for controlling said rectifier Claim 1, wherein said time
delay is selected  means, said relay means having first contacts 35 in
accordance with the output of said first  disposed between said motor and
the power comparing means.                          supply and second
contacts disposed be- 85 3. An elevator system  as claimed in  tween said
rectifier means and said motor so Claim 1, further comprising means for de-
that said first and second contacts can be tecting a current supplied to
said motor and  opened and closed respectively in response 40 second
comparing  means for generating a  to the appearance of the output signal
from signal representing the difference between  said dead-zone circuit.
90 said braking pattern signal and a signal    8. An elevator system
substantially as inversely related to the output of saidcur-  herein
described with reference to any one rent detecting means, said  time delay
being  of Figures 1 .6, 9 or 10. 45 selected in accordance with  the output
of          LANGNER PARRY, said second comparing means.
Chartered Patent Agents, 4. An elevator system  as claimed in
59-62 High Holborn, Claim 2, wherein said operation  initiating
London, WC1V 6EJ. means comprises a dead-zone circuit so that     Agents
for the Applicants. Printed -for Her Majesty's Stationery Office by Burgess
& Son (Abingdon), Ltd.-1976 Published at The Patent Office, 25 Southampton
Buildings,  London, WC2A 1AY 



from which copies may be obtained.    6
1,456,434                                       6 with high precision
compared with the em-  said operation initiating means initiates the  50
bodiment shown in Fig. 9 due to the fact that  operation of said circuit
braking means and the detected value varies greatly depending  said braking
force applying means when the on the load, hence the S/N ratio is large.
output signal of said first comparing means 5
exceeds a predetermined setting of said WHAT WE CLAIM IS: -
dead-zone circuit and said dead-zone circuit 55 produces an output signal.
1. An elevator system including means    5. An elevator system  as claimed
in for controlling the braking force applied to  Claim  3, wherein said
operation initiating 10  an elevator car, the system comprising: a  means
further comprises a dead-zone circuit motor for driving the elevator car;
means for  so that said operation initiating means initi- 60 detecting the
speed of the elevator car;  ates the operation of said circuit breaking
means for detecting the deceleration starting  means and said braking force
applying position of the elevator car; circuit-breaking  means when the
output signal of said second 15 means for cutting off said motor from  a
comparing means exceeds a predetermined power supply; means for generating
a  setting of said dead-zone circuit and said  65 braking pattern signal in
response to the  dead-zone circuit produces an output signal. output signal
of said deceleration starting    6. An elevator system as claimed in any
position detecting means; a first comparing  one of Claims 4 and 5, further
comprising 20  means for generating an output signal cor-  means for
reducing the torque generated by responding to the difference between the
out-  said motor, said motor torque reducing  70 put signal of said speed
detecting means and  means being adapted to operate in response the braking
pattern signal; means for apply-  to the appearance of the output from said
ing a braking force to the elevator car cor-  deceleration  starting
position  detecting 25  responding to the output signal of said first
means. comparing means; and means for initiating    7. An elevator system
as claimed in  75 the operation of said circuit-breaking means  Claim 6,
wherein said system further com- and said braking force applying means at a
prises a relay means adapted to be actuated time, delayed with respect to
the output  by the output signal of said dead-zone cir- 30  signal of said
deceleration starting position  cuit, and said braking force applying means
detecting means, by an amount depending  comprises a rectifier means for
supplying a  80 on the load of said motor.                DC braking
current to said motor and a 2. An elevator system  as claimed in  phase
shifter for controlling said rectifier Claim 1, wherein said time delay is
selected  means, said relay means having first contacts 35  in accordance
with the output of said first  disposed between said motor and the power
comparing means.                          supply and second contacts
disposed be- 85 3. An elevator system  as claimed in  tween said rectifier
means and said motor so Claim 1, further comprising means for de-  that
said first and second contacts can be tecting a current supplied to said
motor and  opened and closed respectively in response 40  second comparing
means for generating a  to the appearance of the output signal from signal
representing the difference between  said dead-zone circuit.
90 said braking pattern signal and a signal    8. An elevator system
substantially as inversely related to the output of said cur-  herein
described with reference to any one rent detecting means, said time delay
being  of Figures 1, 6, 9 or 10. 45  selected in accordance with the output
of           LANGNER PARRY, said second comparing means.
Chartered Patent Agents, 4. An elevator system  as claimed in
59-62 High Holborn, Claim 2, wherein said operation initiating
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