LHVATOR DRI VI NG DEVI CE BACKGROUND OF THE | NVENTI ON The pteseﬁlu@‘(@mﬁ_on
e /drected to an el evator driving arrangenment in which a‘sheave on Feh
main S cable for suspending the cage is wound is driven by an electric
ot or through a speed r-educti on nmechanism Mre specifically, the present
invention is directed to a dual notor driving arrangenent and the

associ ated control circuitry for sigultaneously energi zing both notors or a
10 singl e notor dependi ng-upon opérating conditions. In a conventional

el evator driving arrangement as illustrated in Fi'gures 1 and 2, an el evatoy
GQQE 2 is adapted to be noved up and down a shaft 1 by neans of a cable 3
whi ch is wound about a sheave 8 with the opposite 15 end of the cable
bei ng entrai ned over the quide sheave 7 for _connection to a counter wei ght
4. The sheave 8 is nnunteéiﬁ%*ﬁggen8ﬁyﬁyﬁ DR¥f¢Ega of a gear reduction
mechani sm 12, the input shaft of which is operatively connected to an
electric notor 13. The entire mechani sm 20 IS nounted on a machi nery

platform 6 | ocated in oga@EEROVNDTOR THROTNDENPEOfed directly above the
el evator shaft 1. The rmdror 15 controlred by neans of a control unit 17

which is opePativellye corssmttednventtiencds| dbnetoed to an celparaod at each .
floor. The details of the drivi rrangement are shown in Figure 2
cgnpighpgve on which the main

wher ei n AT VEREr AT BARZIMONT i i
' S cable for suspending the cage is wound is driven by an
electric motor through a speed reduction mechanism. More
specifically, the present invention is directed to a dual
motor driving'#rrangement and the associated control
circuitry for simultaneously energizing both motors or a
10 single motor depénding upon operating conditions.

In a conventional elevator driving arrangeﬁent
as illustrated in Figures 1 and 2, ;ﬁ,elev#tor cage 2 is
adapted to be rmoved up and down a shaft 1 by means of a
cable 3 which is wound about a sheave 8§ with the opposite

15 end of the cable being entrained over the guide sheave 7
for connection to a counter.weight 4. The sheave 8 is
mounted on the output sh#ft éa of a gear reduction
mechanism 12, the input shaft 6f which is operatively »
connected to an electric motor 13. The entire mechanism

20 is mounted on a machinery platform 6 located in an equip-
ment room 5 located directly.abpve the elevator shaft 1.

The motor is controlled by means of a control unit 17
which is operatively connected to the call buttﬁns_;n a

cage and at each floor.



.shown in crass section. A flywheel 15 and a tachoneter for detecting tﬁ§92;>
speed_of the notor 13 are nounted on one 5 end of the notor. shaft whil o
ot'‘hesf .end of the, notor shaft i-s operatively associated wi'th the brake 14
fur brakingthe drive shaft of the notor 13. The drive shaft of the notor
‘13 is operatively coupled to a high speed E[jve'shaft 11 which is rotatably
~supported within the 10 gear reduction unrt 12. The high speed shaft 11
scarries a wormwhich is in operative engagenent with an-inter- nediate gear
"10 which in turn is coupled to a gear on the | ow speed output. shaft 9 of
‘the gear reduction unit 12. The | ow speed output shaft is coupled directly
‘to the 15 shaft 8a upon which the sheave 8 i.s nounted. When the notor 13
i s deenergi zed and the brake 14 applied the shafts of the speed reduction
“unit will also be stopped The slegadds oficthetdnivimgorrrangenent g Higwn
nmovenent of the gagg.2 which i s suspended by the main 20 caple. Wen a
‘motor 13 is ener@Pzgagﬁ?et%é’l?&'ﬁt"i“ol%e‘ﬁng?a’iﬁe URF1GRaREChaNI R (14 dsed to

-al l ow t he not or r JAhi , the ﬁnﬁ of; ¢t ' cted
by the tachomet etrSR_oL%Ha%%i %@cﬁ%a%lgggéﬁf he"x‘]c_% trgﬁ%lur%lst Qﬁ‘}ng‘ég{ﬁg@%d%teremt or
k3 is rotated at farpaeteteins e speed. o ANt moro3P280as8ahéurldediont bae
speed reduction unit 12 is driven by the notor 13 to thereby rotate the
sheave 8 thr dughenhBeofethé mptoir shefspekille cthectotherupnt 42 the cotos

~movenent of the cage up or down depending upon the direction of
' - shaft 1s operatively associated with the brake 14 four

braking the drive shaft of the motor 13. The drive shaft
of the motor 13 is operatively coupled to a high speed
drive shaft 11 which is rotatably supported within the

10 gear reduction unit 12. The high speed shaft 11 carries
a worm which is in operative engagement with an inter-
mediate gear 10 which in turn is coupled to a gear'on the
low speed output shaft 9 of the gear reduction unit 1z.

The low speed output shaft is coupled directly to the

[
w

shaft 8a upon which the sheaﬁe-s is mounted.

When the motor 13 is deenergizéd and the brake
14 applied the shafts of the speed reduction unit will
also be stopped to prevent the rotation of the sheave 8
" a and movement of the cage 2 which is suspended by the main

20 cable. Wheﬁ a motor 13 is energized by the control unit |

17, the brake 14 is released to allow the motor to turn.
In this case, the speedjof the motor is detected by the
tachomete:_lé and fed back;to the control unit 17 so that |
the motof~13 is rotated at a predetermined speed. . A'high

25 speed shaft 11 of the speed reduction unit iZ is driven



tation of the motor 13. 5 =~ -~ A simlar’ el evator drive-mechani sm
i i 1N.zing-a single electric notor and a single speed reduction until for-

" i ving the sheave upon which the el evator «cable is wound is .disclosed in
. co-pending U 'S. Patent Application Serial Nunber. 259,609, filed Nay 1, 1981
and assigned to 10 the sane assignee as the present application. In the
co- pending application, the arraégenent of the sheave, gear reduction unit
and el ectric notor has been nodified with respect to the arrangenent shown

in Figures 1 and 2 of the present application to provide a.nore conmpact
arrangenment. 15 which can nore readily be enclosed in a small equi prent
roomat the top of the elevator shaft while still providing easy access t0
t he individual conponents for servicing. In the arrangenent disclosed in

Fi gures Dbyanthedoto? 0§ thethy@pNrodREli £Ré | sHeavd@ ithrbligh atkengement

di scl osed in the above-identified co-pending application, the use of a

si ngl e ngeATiagdofi nheespred nesihectioonumittlinttercause mowmemeht of a single
limts the operation of the elevator. with respect to speed and

ggnt r?lor ?ﬁt}e?‘:hﬂ/\ﬁéﬁei tei o (fawm depeaddrgi gromnthy didqesitioni o€ mechani sm
o3 o dlloR Mg gledpad cavact 1y, L Le nevessary Lo provide s |
‘is desired to varyal bensPeetidvathe 829Fe hdcHmiMGFaTidiYihg Provide a -
single electric motor and a single speed reduction wuit '
. for driving the sheave upon which the elevator cable is
wduﬁd is disclosed in co-pending U.S. Patent Application
Serial Number 259,609, filed May 1, 1981 and assigned to
10 the same assignee as the present application. In the co-
pending application, the arrangement of tﬁe sheave, gear-
- reduction -unit and electric motor has been modified with
fespect to the arrangement shown in Figures 1 and 2 of the
present application to provide a more compact arrangement.
15 whick can more readily be enclosed in a ;mall equipment .
~room at the top of the elevator shaft while still
providing easy access to the individual combonents.for
servicing. '
In the arrangement disclosed in Figures 1 an&':7
20 2 of the present application, and in the arrangement
disclosed in the above-identified éo-pending application,
ﬁhe'use of a single motor and single gear reduction unit
under the control of a single control unit limits the
- operation of the elevator with resﬁect to speed and

25 torque. When it is desired to design an elevator drive



5 speed reductlon uni t haV|ng -a dlfferent gear reduction ratio and (i}g§39
p055|bly vary the design of the notor. ~ Wien the notor is designed . A
'dlfférently for exanple with a differ- ent nunber of poles, it also Co
becomes necessary to nodify the control .unit. Thus, it is necessary to

. provide a 10 variety of different electhic nDtors, di fferent control
units, and different speed reduction units so that elevator drive systens

- can-be designed to acconpdate di fferent speeds and | oad capacities. Since a
:-large nunber of different types of parts are required, it is difficult to

- 15 achi eve savings which would ordinarily be achieved with the nass

. production of identical conponents which could be utilized in a |arger

- nunber of different capacity systens. SUMVARY OF THE | NVENTI ON 20

. The present inveR¢FRAR S EOTed gagevhaviag dphdgbareleadht eAPARLtYndtddsi ce

whi ch ||_of the ab t d diff It ted with th
osi gn of ol cvat BTUAY SpLPBRELEE HiNTOPeA o BHErT U CSpUBAE 25

- The present i “Veﬂéw} &r&\éhgﬁar g?iﬁf%’/" %Pij sha£t3PLAY Cs & £V Ql{?s‘i?bﬁeto

~mechani sm whi'ch uti es, a el'ectric notors, eac which is
“designed for usevaiy hum spleedab@r thh0sepes,age IiQSnacéeéﬁty vl prowade hoad

capacity, which may be operated sinultaneously for 5 driving an el evator

. cage having & refpe¢d ateducaign boit having a different gear reduction

M ratio and possibly vary the design of the moior. When the
motor is designed differently, for example with a differ-
ent number of poles, it also.becomes necessary to modify
the control unit. Thus, it is necessary to provide a

10 variety of diffetent.electric motors, different control
units, and different speed reduction unité so that elevator
drive systems can be designed td éccom&date different
speeds and load_capacities. Since a large number of
different types of parts are required, it is difficult to

15 achieve savings ﬁhich would ordinarily be achieved with
the mass production of identical components which could:

be uti;ized in a larger number of different capacity

systems.

= . B ' SUMMARY OF THE INVENTION .

' 20 . The present invention provides a new and"
improved elevator driving device which overcomes ail_of
the above-mentioned difficulties associated with the
design of elevator drive systems of differeﬁt-capacities
and speeds.

25 " The present invention provides a new and



-apacity thereby allowi ng the mass production of el evator notors-of one

\ ze. The present invention provides a new and ihproved el evator driving

: vice wherein a plurality of 10 electric notors are operabl e through

X~ speed reduction neans to drive a single sheave on which the main cable or

uspendi ng cage is wound. Control ﬁeans are provided for energizing the

notors sinultaneously to operate the latter in a parallel nbde so that

controlling the nunber of 15 electric notors in use provides a notor out put

which is in agreement with the specification of the elevator. Thus, it isg’™ |

unnecessary to provide a variety of different electric notors or a varieﬁy-/

of different elevators, thereby nmaking it possible to produce electric

notors for 20 el evators on a large scale with attendant cost savings. The

f or egoi ngimpwbvedelevbitert drive machanisanwhidhantiliaesofa t he i nvention will

becone nore apparent. fromthe follow ng nore detailed description of the

i nvent i orplaralitysofaedactrl € MO WSonS2Yi A§ WRLGh Higs desigmrfer DESCRI PTI ON

OF THE W NGS Fi.qure 1 is a side view,_. partly.i | QQ,

convent | of T VRt Wid o P ?ﬁ@t%\ﬂ%@@e .I'—:Pﬁg'réaé iasp%f%(eié'{eﬁgng Few t aken

along |ing,z 1d 'ﬂa'ci‘%g,':hﬂi'éﬁ day i Wperited 3im@PtdddusMiyeWorpartly .in

section of an éﬁevat I driving devicé according to the present

5 driving an elevator cage having a relatively large load

capacity thereby aliowing the mass production of eievator
motors of one size.
The present invention provides a new and
iﬁproved elevator driving device wherein a plurality of
10 .electric motors are operable through speed reduction means
_to.drive a single sheave on which the maiﬁ cable or
suspending cage is wound. Control means are provided for’
énérgizing'the motors simultaneously. to operate the latter
in a parallel mode so that controlling the number of
15 electrié'ﬁotors in use provides a motor output which is
in agreement with the specification of the elevator.
Thus, it is unnecessary to provide a variety of different
electric motors or a variety of different elevators,
thereby making it possible to produce electric motors for
20 elevators on a large scale with attendant cost savings.
The foregoing and other objects, features, and
advantages of the invention will become more apparent from
the following more detailed description of the invention

as illustrated in the accompanying drawings.



’ |nvent|Dn Fi~gure 4 is a schematic circuit diagram show ng 10 t he con%ééé;z
wni t accordlng to the present invention. Figure 5 is a side elevation vi

_'parrLy in section, shomnng a nodified formof a two notor -drive according
- to the present invention. Figure 6 is a schematic circuit diagram show ng
15 a power converter according to the prdbent I nvention. Figure 7°is a
detailed circuit diagramshow ng an operation and direction instruction
generating unit and a frequency. and phase sequence instruction generating
=unit fromthe circuit of Figure 6. 20 - Figures 8-13, inclusive,
- &re_a nunber of graphs showi ng different operating characteristics of the
. power converter. DETAILED DESCRI PTI ON OF THE | NVENTI ON A first enbodi nent

- of the elevator driving 25 ggylce accordlng to the #iesent i nvention is
shown in Figures 3 and C - dHEGDRA Sind speed -
" reduction unit 12 are pr Qi siml.ar tao,that

.di sclosed in the conventi oﬁ'ﬂ?g‘ gnﬁr 1:%/1: % she?éf3§81n ﬁ?ectf""FPSt ogl ectric

. nmotor 13 is a tyreshwiaSdnal engﬁg@éfcu}ﬂvyﬂy'dggg&@ble under the control of
.a first control unit 17. A flywheel 15 and tachoneter 16 are provided at

.one end of the notor shaffigamd 2 bsad(esemhaausméﬂ taske}peﬂa:lnlgylaﬁsom at ed

with the other end of
II-II of Figure 1.

.
Figure 3 is a top plan view, partly .in section

of an elevator driving device according to the present
invention. |
Figure 4 is a schematic circuit diagram showing
10 the cdntrol unit_according to the present invention.
Figure 5 is a side elevation view, partly in-
.section, showing a modified form of a two motor drive
according to the present invention.
_ Figure-6;is a schematic circuit diagram showing
15 a power converter according to the present invention.
Figure 7 is a detailed circuit diagram showing
an operation and direction instruction generating unit and
a frequéncy and phase sequence instruction generating unit
from the circuit 6f-Figure 6. _
20 } Figures §-13, inclﬁsive, are a number of graphs
showing different dberating characteristics of the power
converter.

DETAILED DESCRIPTION OF THE -INVENTION. .

A first embodiment of the elevator driving -

25 device according to the present invention is shown in



Y

motor shaft. 10

An identical electric notor and gear -

uction drive unit is provided on the.opposite side of the sheave 8 which
a mrror imge of

ectr

~the hi
l.ow speed- output shaft 19 is opeﬂably driven through the internedi ate
gears 20. The | ow speed output shaft 19 is arranged symetrically with

respect to the shaft 9 on the other side of the sheave 8 and both | ow speed
20 shafts 9 and 19 are operably .coupled to the shaft 8a for '
supportin

out put

shaf t

t he conventional nechani sm described above. A second

ic nmotor 23, simlar to the first notor 13, is operably coupled to

gh speed 15

23

“input shaft 21_of .the speed reduction unit 22 and a

end of theedtteiomhafit 12 aeet poobvided £OF idripingi tkel §kgaweors,rol ling an

el ectr

circuits 17 and 27 are

ic 25 nmot or

23 simlar to the manner in which the control- unit

... simil¥r comtuhaits dilsgloped aint cthenfconvengponal 1Gnstructdonr ol

s’
81 EPe S NPAUR G whekbiitheg! o Foeds JRIRbRN1 90 SRk Of Lhe not or T

eak mechanism 24 1s operably associ at w th the .other

st._seen in Figure 4 wherein an instruction speed

gener at i n§Eufiguner 2 - s_Tg‘goxﬁ-aé_H $HECTOHR MOterng St he 3pEhzas PhesSfeed of an
el evator Eﬁ‘@&é@ioég@ﬁoﬁ %%%ﬁig?@%@é’fltth%g_%l'gﬁégéi:%eéffez%"’cency control

uni t

convert edchRt £o i dricd

agai n.

10

15

20

25

7b

The vari abl e-

i's provid ht'ee

provided at one end of the motor shaft and a brake
mechanism 14 is operably associated wifh the 6ther end of
the motor shaft. |

An identical electric motor and gear reduction
drive unit is provided on the opposite side of the sheave
8 which is a mirror image of the conventional mechanism

described abové._ A second electric motor 23, similar to

 the first motor 13, is operably coupled to the high spéed

input shaft 21 of the speed reduction unit 22 and a low-
speed- output shaft 19 is operably driven through the
intermediate gears 20. The low speed output shaft 19 is

arranged symmetrically with respect to the shaft 9 on the

‘other side of the sheave 8 and both low speed output

shafts 9 and 19 are operably couple& to the shaft 8a for
supporting the sheave 8. A flywheel 25 is mountéd.on one
end of the motor shaft 23 while a Break_meéhaﬁism 24 is

operably associated with the other end of the motor shaft.
A control unit 27'is'provided'for controlling an electric

motor 23 similar to the manner in which the contrel- unit

. ernatl ng current S
19Ur F AN yhRHECE- a5 2biRbRetéP NG WFeENt 1S generated

<



; voltage varlable f requency (VVVF) control unit 17b° 10 ~ operates to cha
- the'frequency and voltage with aid of. the difference signal between the\
. olutgut signal of the tachoneter 16 and the output signal of the instructi

- speed:generating unit 17a. A second vari abl e-voltage, variabl e-frequency
(VWF) control unit 27b is simlar.to 15 the first VWF control unit 17b
and is utilized for the sane purpose mheﬁ?appllcable Wien the first and
second .nmotors 13 and 23 are de-energi zed, the first and second speed.
.greductlon units 12 and 22 are. stopped by the first and second brake units

: 20 14 and 24, respectively, so that the cage will be main- tained in a
{ stationary position while being suspended by the main cable 3. Wen all of
i the starting conditions have been satisfied the first and second notors 13
i and 53 are energizeashntrollBether SpeRdvioneoFNdheORdtOF 1M t ThE7 cRhtand 27,

- respectively, while the first and second brake units 14 and 24 are

. rel eased, therebyimddidbsi A ahé Zhgard dest deeuecim Hihgumpdedhefretiheahi r st
notor 13 is detected by the tachometer 16 and_is_conpared with a speed
~pattern prOV|ckxﬂqﬁﬁﬁﬂﬁilpﬁsﬁPﬁ%@|&ﬁﬂ%ﬁﬁi&&ggéﬁéﬁa%?#m}iuﬂﬁ°vlﬂ§ds§°5 that a

i I d Wth th d .of .t |, th
TSt and seconeaRI Y ERn ot A s PeRenyE b S REE GodECoR0 VAF

:control unitsg 17 7 i t e
PV NRUAL A W3 vakbSaPEEI vy Bl e ! Fat¥lbiDos Fafifery lcod tRbedRh St -

170 is provided in which, after three-phase alternating
current is converted into direct current, three-phase
alternating current is generated again. The variable-
voltage,varlable frequency (VVVF) control unit 17b
10 operates to change the frequency and voltage with aid of
the difference signal betwegn the output signal of the
tachometer 16 and the output signal of the instruction
speed generating unit 17a. A éecond variab}e—voltage,
variable-freduency-(VVVF) control unit 27b is similar to
15  the first VVVE control unit 17b and is utilized for the
same pprpose-when applicable.
When the first and second motors 13 and 23 afe_
de-energized, the first and second speed reduction units
f. i ' ' 12 and 22 are stopped by the first and second brake units
20 14 and 24, respectively, so thaf the cage will be main-
tained in a stationary position while being suspended by
the main cable 3. When all of the starting conditions
| have -been satisfied the first and second motors 13 and 53
are energized by the first and second control'units:i7

25 and 27, respectively, while the first and second brake



10 ‘When the cage 2 reaches a predetermined posi- tion, the
- ixSYruction speed generating unit 17a generates a speed reduction pattern
educe the speeds of the nmotors 13 and 23 tb thereby decel erate the
¢ 2. Wien the cage 2 reaches a stopping point, the first and second 15
ors 13 and 23 are de-energized and the first and second brake units 14
and 24 are actuated to nmaintain the cage in the stopped condition. In the
above- descri bed el evator driving qevice, the cage 2 i's driven by two
el ectric nmotors, nanely the 20 first and second notors 13 and 23. , .
- Accordingly, it is unnecessary to provide an electric nmotor, the output-bﬁp/
which is twice that of the first notor 13. The first and second notors 13
-and 23 are three-phase induction notors and are controlled by the first and
second VWi €9nt4 cind224 awsi re1dabedNcthtlebyr a3poeingethe cagecordingly, if
t he upper limt of frequency Is changed according to the rated speed of
the cage 2p béedsineshr oThes sppeddof ey nwitt motoe i3 dpadapeonedr eby t he
cage 2 capn be driven at the rated speed. B Therefore, the sheave 8, the

first speBd the ctayamsieantf 3pd 3§ (qmARFEG Wish et HFEE Peduct i on
unit 22 agggégééﬁﬁﬁfngh ri%%trﬁ@?i$§C 4 %@n%?a?gﬁéaﬁffé W i di T1erent

rated spe ey can be” manu ured®on -a e scale. The ngin cabl e
3hl S %Ogn%ﬁstedat&ﬁpm%halsi&al porpidducela.t hRieRUEhe AWl oxccordingly, the
sheave nmus '

this comparison signal, the first and second motors 13 and

23 are driven by the first and second VVVF control units
17 and 27, respectively, to run the cage 2 at a predeter-
mined speed.
10 When ﬁhe cage 2 reaches a predetermined posi-
tion, the instruction speed generating unit 17a generates
a speed reduction pattern to reduce the speeds of the’
motors 13 and 23 tb thereby decelerate the cage 2. 'When
the cage 2 reaches a stopping point, the first and second
15 motors 13 and 23 are de-cnergized and the first and second
brake units 14 and 24 are actuated to maintain the cage
in the stopped condition.
In the above-described elevator driving device,
the cage 2 is driven by two electric motors, namely the-
20 first and second motors 13 and 23. .Accordingly, it is-
unnecessary.to'pfovide an electric motor, the output of
" which is twice that of the first motor 13. The first and
second motors 13 and 23 afe three-phase induction motors
and are controlled by the first and second VVVFicontrol

25 units 17b and 27b, respectively. - Accordingly, if the



. be arranged.in a substantially central position in the shaft 1, thus.
limting the layout of the driving mechanism Therefore, the position of
: the /mtor is determned by the necessary location of certain mechanical
“equipment. 15 Accordingly, if the notor is large in capacity, it is
generally large in size so that it mght interfere with other equi pnent or
‘the wall's of the mechanical equiprment rogm5. This interference can be
“elininated by the provision of the above-'dbscribed el evator driving devi ce
.20 7. since the space occupied. by the notor is decreased by the enpl oynent
-6f two electric nmotors 13 and 23. By arranging the first and second notors
fon opposite sides of the .sheave 8, the space in the machinery

- equi pment-roomis nore effectively utilized. 25 In the
~ above-descri bed uppexdintite ofi £s¢quenty issehangedpeecordichy ttoorthenrated?2
“and 22 are conprised of gears whose axes are in parallel. However, in the

- enbodi - nent of ReRF @5 thehsagpedd thel fomichronans speed hamgesswathf a
.worm gear 31 whigh is secured 1o the l.ow speed shaft 5.9 for rotation
~therewith and a é%ﬁ rfsrcﬁq"\mswé?r%% e 57385 dcfﬁe‘?%vﬁhf’ﬁ’eé"n&tdfﬁﬁén by

- gotors 33 and 3 igvel f | LSe Pk OVY i th a ake unit
- 34 and 37, respgf:ﬁé\s/%%?gelldn tﬁxg?ﬂf&égﬁ rrégnét ggﬁg%hgév{éﬁ%%ﬁ\gs risgggaby t he
1 ow speed shaft fedurttilohe und@tniphesirstl mbtodhilGh) s@cond spgeeddredadtbynt he

;girst and second worms 32 and 35 which in turn are driven by the first and
~second unit 22 and second motor 23, can be applied to elevaiors
with different rated speeds and they can be manufactured
on a large scale.
The main cable 3 is connected to a central
- 10 portion_of the cage 2 and accordingly, the sheave 8 must
be arranged in a substantially central gosition in_the
shaft 1, thus limiting the layout of the driving mechanism.
Theréfore, the'position of the motor is de;ermined by the
necessary location of certain.mechanical-equipment.

15 Accordingly, if the motor is large in capacity, it is
generally large in size so that it might interfere with
other equipment or the walls of the mechanical equipment
‘Toom 5. This interference can be eliminated by the

- provision of the aboie-described elevator driving devicé

20 since the space occupied by the motor is decreased by the
employment of two eieétric motors.13 and 23. By arranging
the first and second motors on opposite sides of the
sheave 8, the space in the machinery equipment .room is
more effectively utilized. |

25 , _ In the above-described device, the first and



itors 33 and-36. Therefore, in this-case it is un- necessary to- :

nuf acture separately a large capacity. el'ectrical notor since snaller
iformsize nmotors can be 15 used which -can be manufactured on a | arge
\ In the worm gear arrangenent of Figure 5 the vibrations are

" substantially reduced relative to the arrangenent in Figure 3 wherein the
~axes of the gear reduction units are disposed in parallel to each other.
The speed reduction 20 units nby al'so be manufactured by utilizing

cal e.

~conventi

onal pl anet

rollers (not shown). Such a gear reduction unit could

be used with a pair of identical |ow capacity notors such as used in Fig&&e/

5 with a

further reduction in vibration. 25 In the

~

above-descri bed el evator driving device, the first and second notors are’

t hr ee- ph
nmotors a

n

ags&ﬂﬁu d¥) LIRS on TR €8Vi £ P2 2madef &
var

Psaip 4 hese DC

t
abl e-vol tage control units 17 andeg% so that the speeds

of the DCgBR{Orwhede axednNaed Ay paprilnedl. ngicwevetrheimothagashodit- woul d t hen
be possible to utilize the notors and speed reduction units with various

el evat or smaatvi of Figure ént thegepepderrdudtiomhamisodl- #eseonmrisedevi ce, two
.electric mptors are used to_ drive the el evator

he 10
el evator P§ BT I:?'. UH&E tol et t%e téggg\ggvgéé?‘rhaﬁ}%éﬁg be .
L8dedil 00 A HrlePdws Bn' Difa QPR G£WohRE! 82 Sddofs the cage 2 1

accel%ra
heavi ér

10

20

25

he™ coln

er -

engaged therewith and driven by motors 33 and 36,

respectively, each of which is provided with a brake unit

34 and 37,

respectively. In this embodiment the sheave 8

is driven by the low speed shaft 9 and the worm wheel 31

which in turn is driven by the first and second worms 32

and 35 which in turn are driven by the first and:.second

motors 33 and 36. Therefqre, in this case it is un-

necessary to manufacture separately a large capacity

electrical

motor since smaller uniform size motors can be

used which can be manufactured on a large scale. 1In the

worm gear arrangement of Figure 5 the vibrations aré

substantially.reduced relative to the arrﬁngement in

Figure 3 wherein the axes of the gear reduction units are

disposed in parallel to each other. The speed reduction

units may also be manufactured by utilizing conventional

planet rollers (not shown). Such a gear reduction unit

could be used with a pair of identical low capacity motors

such as used in Figure 5 with a further reduction in

vibration.

- In the above-described elevator driving device,

3



‘bal ance. weight 4. Wen the el evator is substantially under no Ioad,'the'(E§£Z-

cage Z is liable to be accelerated 15. during operation in the upward

di rgehi qn. Accordingly, it is unnecessary that the first and second notors

13 and.23 bé sinultaneously operated and controlled in the sanme nmanner.

- That-is, a nethod may be enpl oyed in which, depending upon the state of the

- load and the direction of 20 t he oper ﬁ:n of the cage, the second notor

23 is de- energized so as to be turned g@ rnertia while only the first

~motar 13 is energized. Enploynent of this method results in the econom cal

. uggbgbvelectric power -.  The instruction speed generating unit 17-a and 25

~ the F control unit 17b of Figure 4, wll be described. The control
unit 27b is simlar to the control unit 17b. The VWF control unit 17b is

shown i n Fi gure therfdmrsitnanfies¢tont mpitass ACesthree-has® iaddactiohead from

a power transformer TR to diodes 101, 102, and 103 whose S _ cathodes are

_connect ed toget HEtoRfd difBEedevice wass mogddiedoto e EhaseddE BPECESNNect ed

~ together. The cafhaode _diodes 104, 105 _a 6, Ar onpecied to
"the anodes of t dd pd§§9§6§?31ﬁ&ﬁd °f6§,,"°?h%‘?’eg€ fﬁr‘rﬁdﬁégag?egﬁﬁi er

“&ircuit 107 for gif aipdieRY 8f0tREBC GYroTat _aféochan%e_d by _con‘%r%ﬂ??ﬁ?_ﬁ“ ng
‘ capacitor 107A is connected to the output in rectitier “circuit 10

~col l'ectors of tranrsivwlaaged)8it hisuldanthehlBeapessivhecicadtioitbetpositive
- wutput termnal of the rectifier circuit 107. _
motors and speed reduction units with various elevators '
. having different cage speeds.
In the above-described device, two electric
motors are used to drive the elevator. However, when the
10 elevator is substantially under full load the cage 2 is
"liable to be accelerated during_operation.in the downward
direction since the cagelz is heavier than the counter-

balance weight 4. When the elevator is substantially

under no load, the cage 2 is liable to be accelerated

[
vy
/

du;ing operation in the upwérd direction. Accordingly,
it is unnecessary that the first an& second motors 13 and
23 be simultaneously operated and controlled in the same
manner. That is, a method may be emp;oyed in which,
& ) depending upon the state .of the load and the direction of
| 20 the operation of the cage, the second motor 23 is de- |
energi;eé so aé to be turned by inertia while only the
first motor 13 is energized. Employment of this method
résults in the economical use of electric power.

The instruction speed generating unit 172" and

25 the VVVF control unit 17b of Figure 4, will be described.

and the
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Re. col l ectors of transistors 111, 112, and 113 are 15 connected
spectively to the emitters of transistors 108, 109, and 110, while the
tters of transistors 111, 112, and 113 are connected to the negative
N\ put termnal of the rectifier circuit 107. Di odes 114-119 are connected
‘in paralled to the transistors 109-113, respectively. 20 The transistors
~108-113 and di odes 114-119 'forn1ag.%nverter circuit for converting direct
current into alternating current for

appl yi ng three-phase alternating

current to lines U, V, and"W which are connected respectively to the
emtters of transistors 108, 109, and 25 110. The el ectromagnetic aen
contactors 122a; 122b, and 122c, are connected respectively to the lines U,

'V, and X, and are also connected to a three-phase induction notor 123 which

i s coupl etlet RbRYSHL el 8B 1523ami0ad ¥6 N &dntrothaaye 124  Upon
closure of the contactors 122a, 122b, and 122c, the induction nmotor is

" enegerized by the VheiAbIE-donegodnogitt hftecipishooncinr Bhgute 6 urn t he wi nd-
ing sheave to thereby nove the cage 125 and the counter- bal ance wei ght 126
t hrough ™hergannthebthreaerphaseoAlr spuree Rypifich ang Tonlaadt frapsa and 128

| ted in.th I t 25 : h fl, 127 tivel
The i nat AUBCHER. SRRRtECaIE 2 4G BipRed 7i0Ts WamArdod0d “Hostper ati on and

‘dire
oper 215:

10

20

25

: 8%%}?&?:5&%??%%9 “c&ﬁi‘éeét%td ’%QgH'E_er 121?d_fﬁod%rs°‘ﬂo‘1i, g0k N€ang
106, whose anodes are connected together. The ca;hodes
of the diodes 104, 105, and 106, are connected to the
anodes of the diodes 101, 102, and 103, thereby forming a
rectifier circuit 107 for obtaining a direct current.

A smoothing capacitor 107A-i; connected to the
output in rectifier circuit 107 and the collectors of
transistors 108, 109, and 110 are connected to the
positive.output.terminal of the rectifier circuit 107.
The collectors of transistois 111, 112,.an& 113 are
connected respectively to the emitters of transistors 108,
109, and 110, while the emitters of tramsistors 111, 112,
and 113 are connected to the negativé output terminal of
the rectifier circuit 107. Diodes 114-119 ﬁre connected
in paralled to the transistors 109-113, respéctively..
The transistors 108-113 and diodes 114-119 form an .
inverter circuit for converting direct current into
alternating current for applying three-phase alternating
current to lines U, V; and W, which are connected
respectively to the emitters of transistors 108, 109;'and

110.



15 and pperation-instruction which are determned by the floor call 4(2%252/
regi st'ered by ‘the push button control. unit 128 or 125a: The instructio r-
;'spedd\generatlng unit 17a al so ineludes a frequency and sequence S
|nsUruct|on generating unit 130 which receives the output signal of the
operation 20 ~ and direction instruction generating unit 129 and is -
provided with six output terminals: mhlcpgpperate I ndi vidual ly and which are
~connected to the bases of the transistol® 108-113. In response to the
output signal fromthe operation and direction instruction generating 25
{ni.t; 129, the transistors 108-113 are rendered conducti ve, t her eby
- app ying t hree- phase alternating current to the lines U, V, and W The.
_instruction speed generating unit 117a, which is shown broadly in Figure 6,
~is shown in greater 5  dheakllettrdmagieri 2bdtaotbdrsieszzn ,DE220s5i khae pol e,
+Vcc, a DC negative pole, -Vcb, 'start instruction contact neans 131 having
one term nal coh#&eit exret sorpectsi porsndatdvedyetpothetinesnd,t Ko shde¥, phase

'-|nduct|on not or W% bei n clos d,- degsgerat on i nstruction cont act
- means 132, 10 2 2 £8 Pr?ﬁ%ﬁ ShifedBEger BREFR qfe‘xjé’ﬂ #etRE| e which

o 2‘3&?26?9;8hPﬁgft%%%%egﬁféahP o8 it 08 BEE A E Fel T “nBRRkct  on,
. a resistor £33 Gaydwvid 190€ tﬁ?&h“@ioﬁﬁ@%@ Rfle! eoabscea{serlztz%r mpgh,of 15
‘sthe start instruction contact neans 131, a resistor

and 12Zc, the induction motor is eneger;zed by the

variable-frequency, three-phase current to turn the wind-
ing sheave to thereby move the cage 125 and the counter-
balance weight 126 through the main cable 124A. Control
10 -~ push button unjits 125a and 128 are located in the elevator
cage 125, and on each floor 127, respecti&ely.
The”instruétion speed generating unit 17a is
comprised of an operation:and direction instructidn
generating unit 129 for providing the operation-direcfioh
1s and operation-instruction which are determined by ;he
floor call registered by the push button control unit 128
' or 125a. The instruction speed genérating’unit 17a also
includes a frequency and sequence instruction generating
e '. unit 130 which receives the output signal of the operation’
20 and direciion instruction:generating unit 129 and is
‘provided with six output terminals which operate
individually and which are connected to the bases of the
transistors 108-113. 1In response to the output-signal
from the operation and direction instruction géneféfihg

25 unit 129, the transistors 108-113 are rendered conductive,



{ng one termnal connected to the other termnal of the resistor 133 and

{ he Yot her termi nal connected to the other terminal of the decel eration

w_[y tfuction contact neans 132, a capacitor 135 having one fernina(

onpected 20 to the other termnal of the resistor 133 and the other
“térm nal grounded, and a diode 136 having its anode grounded while being
connected’ in parallel to a'capacltor 135. The start instruction contact
means 131, the déceleration instk@ction contact neans 132, resistors 133 25

~and 134, capacitor 135 _and diode.136 forma speed instruc- tion o
generating circuit for providing a voltage at one end of the capacitor agan
speed instruction signal Vp An upward novenment instruction contact means
139 having one term nal connected to a DC positive pole is closed when S
the cage kaarkdy ByFiyip\ahdel-3Rdsd SOVEMBLAnEO\@FRBht! BStEmction contact
means 140 having one term nal connected to the other term nal of the upward
movenent ilinkesutyi v sodhtwect means 139 and the other term nal grounded is
cl osed when the cage is noved downwardly. The contact 10 means 139 and
140 form a directi obh¢ nkastymctdgngspesdtgenerating unig1lifdch provi des an

output direction instruction _signal  Vd. The afoqrenentioned operation _ 3
directi onwgﬁ&hsbée ?Wé&’i?@&lé’nggekégﬁf? Ry Ui SPPYY 18 BERRYH of the -

di rectd on T | rat.i L reud 15, peed

st r oot | 8 tattarh FERME AERY $hb0Haks "L PRSIV, BREe I DVOERCT | es o
pul se a DC negative pole, -Vcb, start instruction contact means

131 having one terminal connected to the DC positive pole
for starting the three-phase induction motor 123 upon
being closed, deceleration instruction contact means 132,
10 having one terminal connected to the DC negative pole
which is adapted to be closed when the cage reaches a pre-
. determined position prior to regching the desired floor
to provide a deceleration instructibn, a resistor 133
having one terminal connected’to the other terminal of
15 the start instruction contact means 131, a resistor 134
having one terminal connected to the other terminal of
the resistor 133 and the other terminal connected to the
other terminal of the deceleration instruction contact
means 132, a capacitor 135'having one terminal connected .
20 to the other terminal of the resistor 133 and the other
términal grounded, and a diode 136 having its anode
grounded while being connected in parallel to a capacitor |
135. The start instruction contact means 131, -the
deceleration instruction contaci means 132,-résiétdf$ 133

25 and 134, capacitor 135 and diode 136 form a speed instruc-



gener at or 142 for providing a pul se signal 143a havrng a nunber of puls"
whi ch correspond to the speed instruction signal Vp applied thereto. A
b|nary adder/subtractor 144 20 Feceives the direction instruction sigl
"~ Vd through terminal U D and the pul se signal 143a through termnal |. Wen"
t he ‘upwar d novement instruction contact means 139 is closed to allow the
“direction instruction signal Vd to haJé the potentral of the DC positive
" pole +Vcc (herein- 25 after referred to as "a signal H', when applicable)
~the_ pulses of the pulse signal 143a are subjected to addition, whereas
en:;the downward novenent instruction contact neans 140 is closed to all ow
“the¥signal Vd to have a ground potential (hereinafter referred to as "a
signal L", 5 when applicable), the pul ses are subjected to subtraction so
that the first, teworgenexadingi ciirtuitestogf prowiling oz ywoltdger adr eneppnd ed
to signal Irnes 144a 144d, _.and 144c, respectivel A decoder 145 is
operated by the ®fitthf c@pafitoroas %ﬁsﬁqﬁﬁpéaééFP§€hﬁ$zﬁi&ﬁallﬂﬂ i nABuch a

hat" | | I,
~bogi nni ng- i th tFenrd meveBRE' SRttt coptRE A4 15 meVaREIPRN T
~4he signal line éé'ﬁimélh‘i‘:oﬁh%@ed' td'% W%o‘siﬁ%eﬁéf@' 1@%1'&5%@ whéf €l V' ng

the signal H The input 15 an OR el effent 146 1s connected to signal
line 145a ans -148e ataget 1@si mpunooéd Qipwalrdlyntnd 14 7ddwiiwaarde mogenented to

#he si'gnal |ines"145b and 145c, 145c and 145d, 145d and
iy _ 1nstruct;on contact means 140 hav1ng one terminal connected
| to the other terminal of the upward movement 1nstruct10n
contact means 139 and the other terminal'gfounded is
closed when the cage is moved downwardly. The contact
10 means 139 and 140 form a direction instruction generating

circuit 141 which provides an output direction instruction

signal Vd. The aforementioned operation direction and

speed instruction éenerating unit 129 is made up of the
\ direction and 1nstruct10n generating circuit 141 .and the
15 speed instructing generatlng clrcult 137.
The circuit of Figure 7 also 1nc1udes a pulse
generator 142 for prov1d1ng a pulse signal 143a having a

number of pulses which correspond to the speed instruction

:c . ! | signal Vp applied thereto. A binary addet/subtractor 144
- 20 receives the direction instruction signal Vd tnrough
v ! ' terminal U/D and the pulse signal 143a through terminal I.
- ; When the upward movement instruction contact means 139 is
closed to allow-the direction instruction signal Vd to
have the potent1a1 of the DC positive pole +Vcc (hereln--

25  after referred to as "a signal H", when applicable) the



xe, 145e and 145f, and 14Sf and 145a; respectively. The output “lines -

o%- 151a . of OR el enents 146-151 are 20. connected to the bases of the -

dpsi stors 108, 113, 109, 111, 110, and 112, respectively. l.n the power

. pverter thus constructed three- phase alternate currents fromthe three

. phase AC sources R, S. and T are subjected to full-wave rectification in 25
the rectifier circuit 107. \Were tQS snoot hi ng capacitor 107a i s not
connected to the rectifier circuit 7, the output [err] of the latter is
as shown in Figure 8 which is well known in the art. The output [err] is,
snoot hed by the capacitor 107a connected to the rectifier circuit 107. 5k§n/
the other hand, the tinme of occurrence of the peak.of the voltage Vrs =
bet ween the three-phase AC sources R and S.coincides with that of the peak
of the ou ol .t (7 | ] : ' f aline
current | QH%%yt%%aﬁﬁ% ggﬁhagggﬁggggﬁ%géﬁ?g%r J?ﬁgégf%gggﬁ?%?ngﬁd 10 105
are rendeyrer&£Cidn theWdblinivAed phavendial i@ skhetvedon [&indacand [err] the
di odes 101 and 106 are rendered conductive with the phase bei ng between
2s/ 3 and fean$,lé¢theidicidsed108 ahliowlOthearsdgnadd¥detioclmanri’ i ve with the
phase bei ng between [err] and [errl and the diodes 102-and 104 15 are
rendered &&pUR@tRetentiiad (herphnsE %i?fgéer}'é'le\ﬂeéﬂ p3rr3 StERale’y That is,
t he ve form of the.l.ine rr 7 ] : ez ph . rce Ris as

e ﬁﬁﬁr%?gil qgegangﬁfhfﬂisé£ ate s 38%&%§ t§ éﬁﬁEfgﬁﬁ?%gh

shownin E Ng~ can be “sai h~r espec e remaini ng
so that the first, second, and third bites of the bLinary

14

number are applied ﬁo signal lines 144a, 1444, and l44c,
respectively.
| A decoder 145 is operated by.the'output signal
10 of the adder/subtracter 144 in such a manner that a signal
H is appiied to signal lines 145a-145f, sﬁcceséively,
beginning with the signal line 145a and after thg signél
H is applied to the signal line 145f, the signal line 145a
is selected again for receiving the signal H. The input
15 of an OR element 146 is connected to signﬁl line 145a and
145b and the ihput of OR elements 147-141 are connected
to the signal lines 145b and 145c, 145c and 145d, 145d and
145e, 145e and 145f, and 145f and 145a, respectively.
The output'lineé 146a-151a of OR elements 146-151 are
20 connected to the bases of the transistors 108, 113, 109,
- 111, 110, and 112, respectively. |
In the power converter thus constructed thrée—
phase alternate currents from the three phase AC sources
R, S, and T are subjected to full-wave rectification in

25 the rectifier circuit 107. Where the smoothing capacitor



!three phase ,AC sources S and T. 20 ! B Assun1ng t'he cage 125 |s<ié:%/"'
nmoving upwardly and stopped at a parti.cular floor, the upward novenent -
‘instfuc-, tion contact neans 139 .is cl osed and the direction instruc- tion
SS|gnaI vd is applied as the S|gnal H to the adder/ subtractor 144. Upon
~production of the start instruction, 25 the el ectromagnetic contactors

. 122a-122c are closed while the start instruction contact nmeans 131 is

-closed so that. the capacitor 135 is c{@ ged through the resistor 133 and
‘the voltage, mainly the speed.instruction signal Vp is increased as shown
ig Fi-gure 10. The pul se generator 142 5 provi des output pulse signals
, & the nunber of which corresponds to the speed instruction signal Vp.
The pul se signal 143a is subjected to addition in the adder/ subtractor

144. More specifiophl ys s doawecikBdFtgUutite rectalFaert Beréei® 104 sahe gnal
143a is inputted at the tinme 10 instant [err] the signal |ines 144a-144c

are at the |evel outpWieh, tafe thier atpet sis sigyrablowb43a Figuppl § ethidhhdssi gnal
line 144a is at the | evel H whil-e the signal lines 144b and 144c are at the
‘level L. -\Wen tKelickRan i dbespghal "E'L}!l%ef’q@‘%"-nﬁqt %édsm?%h@fdw [thei ne

i b i he | | d th | he | |
P henthe thi FAPRGTE rsaofzfo%a%g%eé“‘hpr&% Frtdrier] Shedift Yor 10,0000
144b are at the bﬁ‘VE’l'xe R ek hhaasi gRe! tif é‘f‘%e”o%u'r%eﬁi:et@f h?é/eﬂealk oghen

‘ghe fourth pulse signal 143a is inpufte signal line 144c”is raised to
the level H the voltage V. between the three-phase AC sources R and

S coincides with that of the peak of the output voltage
E7 as shown in Figure 9. 1In the case of a line current
Ir7 in the three-phase AC source R, the diodes 101 and
10 105 are rendered conductive with the phase being between
/3 and 2r /3, the diodes 101 and 106 are rendered
conductive with the phase being between 2w/3 and 7, the
diodes 103 and 104 are rendered conductive with the phase
being between ﬁn/S and 5v/3, and the diodes 102 and 104
15 are rendered conductive with the phase being beiﬁeen 5ﬂ/3
and 2r. That is, the wave form of the line current Ir7
in the three-phase AC source R is as shown in Pigure 9.
| The same thing can be Said'with-respect to the remaining

:s three-phase AC sources S and T.

.20 .. Assuming the cage 125 is moving upwardly and
stopped at a particular floor, the upward movement instruc-
tion contact means 139 is closed and the direction instruc-
tion signal Vd is applied as the signal H to the adder/
subtractor 144. Upon production of the start'ineffﬁétion,_

25 the electromagnetic contactors 122a-122c are closed while



p<\) and the remaining signal lines are'set to the level L. Wen.the fifth

¢ signal 143a.is inputted, the signal |ines 144a and 144c are at the

el Hwhile the signal line 144b is at the level L. Wen the sixth pul se
gnal 143a is inputted at the tine instant t2, all the signal 28 | i nes

144a-144c are set to the level L. Thus, a senary counter .is forned.

When a senary signal is applied tO\yEe decoder 145 in synchronismwth the

" pul se signal 143a the signal |ines 145a-145f are raised to the level H

success- ively as shown in Figure 12.. The signal lines 145a-145f 5  which

are raised to the level H successively are connected in pairs to the OR3

el ements 146- 151, as shown in Figure 7. Accordingly, a signal Hwhich is™

twice as long as the signal H provided on each of the signal |ines

145a- 145fthieS sRapYi thesk At 19960 cBhthbe MgANIty J1i a%sc%é}éaaléolat ¢.the 10

OR el enments 146-151 in such a manner that two of the signal lines 146a-1Sla

are at tlthel ecaphcitor A% dsechalryedstisimygh itheFirgsietds. 1Ihaudd ansi stors

108-113 are rendered conductive by the signals Hon the signal |ines

146a- | S| #h8oVvehbase hmadindyashearpeedatnstruntioansigaalsVp pplied to the

lines U, .V, _and XVto ner gi.ze-t he thiée- hase _i nduction notor 123 to &

t hereby ABYESEREL A% dBvELERTe M-  Hhes puddei BeReTRE9DA &R gnal Vp is

i'ncrease he., | f1 Lhes | gpal, .14 i s _degreased so that the

freqﬁjgncgrg?bfeﬁéen‘%ﬁﬁe‘g- gfgtg g g}ef%]r?lgtfdn:g‘{l’c&rhgeeﬁpmk%mgf2‘%‘15} he inverter L J

120 I s | eokreaspendd (kd et Bheed PRserid i signai Vp. The pulse

signal 143a is subjected to addition in the adder/

subtractor 144. More specifically, as shown in Figure 11,
when the zero pulse signal 143a is inputted at the time
10  instant t,, the signal lines 144a-144c are at the level L.
When the first pulse signal.l43a is applied, the signal "
line 144a is at the level H while the signal lines 144b
and 144c'are at the level L. When'the second pulse signal
- 143a is inputted, the signal line 144b is ét the level H
15 and the remaining signal lines are at the level L. When
the third pulse signal 143a is inputted, the signal lines
144a and 144b are at the level H and the signal line 144c
is at the level L. When the fourth pulse signal 143a is -
inputted, the signal line 144c is raised to the level H . C o
20 and the remaining signal lines are set to the level L.
When the fifth pulse signal 143a is inputted, the signal
lines 144a and l44c are at the level H while the signal
line 144b is at the level L. When the sixth pulse signal
"143a is inputted at the time instant t,, all the éiéﬁalV

25 lines 144a-144c are set to the level L. Thus; a senary



~.tion notor 123 is accelerated. Wen the cage 125 reaches the deceleratioﬁg
pQi nt in t3 seconds as shown in Figure 10, the speed reduction instruct\.os
contact 132~ is .closed so that t-he capacitor 135 is discharged through the
25 {resistor 134. Thus, the speed instruction signal Vp is gradual |y ™
decreased and finally it ‘becones zero at the tinme'instant t Accordingly,
‘the interval of the pulse signal 143a isgigicreased and therefore the
fregquency of the three-phase alternating current fromthe inverter 120 5
.I's decreased to decelerate the three-phase induction notor .123. At the
;tkggginstant [err], the speed instruction signal Vp becones zero so that
"the~nduction notor 123 is stopped. In the case where the cage 125 is noved
downwardl y, the pul se signals 143a fromthe pul se generator 142 are 10

subj ected to subtowsxtewris rforrhedaddiiérs ubtsematryr sigrdahnik tdpplriesluitd ohe
‘subtraction is applied to the signal |ines 144a through 144c. The decoder
-145 out puts si gn8fsoder tifd dngaynchropism Ad4hi 2Be BBlehatignad ildder tBe 120

Phase rotation t 5oPHEL Tirken hBRuAPRE A Ft R0 6P abRe nte Voo ARSGR St ne
‘khr ee- phase i nduggd te o wh23n | B4 & in e [ | 1MAG,. 0 nove
the cage 125 dommgglil?tsgmyﬁe%}eg} %‘%@f oo'r.ﬁ\gws?gﬂ?ﬁeilﬁ}ﬁenltq?tgnqﬁgtse been
particul arl ysshomticiGre adsdasesi tigsl Whidl Hekaeeessively dreeiconnedted

enbodi nent . - thereof, it will ‘be understood by those in the art
t hat in pairs to the OR elements 146-151, as shown in Figure 7.

Accordingly, a signal H which is ;wice'as long as the
signal H provide& on each of the signal lines 1452-145f
is provided on each of the output lines 146a-15la of the

10 OR elements 146-151 in such a manner that two of the
signal linés 146a4151a are at the level H simultaneously
as shown . in Figure 13. The transistors 108-113 are
rendered conductive by the signals H on the signal lines
146a-151a so that three-phase alternating cﬁrrent-is

15 applied to the lines U, V, and W to energize-the three-
phase induction motor 123 to thereby mofe the cage 125
upﬁardly. As the spged instruction signal Vp is increased,

the interval of the pulse signal 143a is decreased so that

e

the frequency of the three-phase alternating current from,
20 the inverter 120 is increased and the three-phase induc-
tion motor 123 is_accélerated. When the cage 125 reaches

the deceleration point in t, seconds as shown in Figure

3
10, the speed reduction instruction contact 132 is closed
so that the capacitor 135 is discharged through the

25 resistor 134. Thus, the speed instruction signal Vp is



1 gpus changes in formand details nmay be nade therein without departing
the spirit and scope of-the invention. 22 CLAIMS 1. An el evator .

ng device for use with el evator nmechani smhaving a sheave on which a
o cable for suspending a cage is wound conprising a plurality’of 5

speed reducti on nmechani sns which are simlar to one another in construction
and operation coupled to said sheaVﬁb a plurality of electric notors which
are simlar to.-one another in const Etion and operation coupled to said
speed reduction nmechanisns for driving 10 sai d sheave through said speed
reducti on nmechani sns respectively and _control neans for selectivel,
operating said notors sinultaneously in a parallel node or for operating
only a single one of said notors. 2. A device as set forth in daiml
wher ei N Sadublly d8LPSAsdd I FiRadl§ DI EEcdtASGerBdyst ke notors and
said control neans includes variabl e-voltage, variable frequency control
units. 3.tikeddmscenastget Aamordinglel athe lindeervailn ofaitHeepeléei c notors are
DC nmotors and said control means 20 i ncl ude variabl e-vol tage control
units. 4.5igngdviédagks sincrepsed apdcrhenefovthaihei freapeneyecfontrol neans

are provided _for each of said el.ectric .
P éﬁe t reehgﬁase af%ernatlng;current from the inverter 120

5 is decreased to decelerate the three-phase’induction motor
123. At the time iﬁstant Ly the speed instruction'signal'
Vp becomes zero so that the induction motor 123 is stopped.
In the case where the cage 125 is moved downwérdly, the
pulse signals 143a from the pulse generator 142 are
10 subjected to subtraction in the adder/subtractor 144 and
the result of subtraction is applied to the signal lines
144a through 144c. The decoder 145 Outﬁuts signals to-
the signal lines 145a-145f so that the inverter 120
produces ;he three}pulse alternating current which is
is . opposite in phase rotation to that in the upward movement
operation. Accordingly, the three-ﬁhase indugtion motor
123 is turned in the opposite direction to move the cage
125 downﬁardly to the desired floor.
While the_inveﬁiion has been particularly Shown;'
20 and described with reference to a preferred embodiment |
thereof, it will be understood by those in the art that
various changeé in form and details may be made therein
without departing from the spirit and scope of -the

invention. C : I



énDtors respectively. 5. A device as set forth in Caim4 further conprisipg
'25 "speed det ecting neans coupled to one of said electric notors for ‘
tprovi ding speed_signal's for the operation of said electric nmotor, said °
“1speed signal being utilized to allow said control neans to control t.he
‘operation of said electric notors. 23 £, A device as set forth in daim -
"1 further conprising a plurality of brake neans coupled to said electric
.motors respectively, said brakes being controlled by said control nmeans in
isynchroni sm wi t het.Aemgperati an 5 control of said electric notors. 7. A
tdevige as set forth in -Claim1 wherein said control neans operates to
;‘gﬁéFglze one of said electric notors and de-energize the remaining electric
inot ors accor di nglt o Atheel@vakaer oArivingedeviice Fforsauge cujbhi@levagod t he

:state of the loaﬁleeaahisﬂ havifgd acaﬁ?ea\?e sndwaes 25 m&inf GabRel ot @i M 7
swherei n when sai noved “do X und er substantlall§ fuII | oad

tor when said cagé“?ggﬂﬂbﬁﬁ {pFRIe Liing 3 pgradds
jcontrol neéns enspgedexeduction m@éhaaisinsalehichcamt @iniimnove smed

icage. 9. A devicgaganget g BorédJHt{}rth"’ltorH % 65%&@?6:9 9&%féét¥o°fsa~°18%d

“igeduction nmechani’'sns and “sai I'C notors are-arrang
synnetrlcally sheave, a- plurality of electric motors which are

" similar to one another in construction and operation
coupled to said speed reduction mechanisms for driving
10 said sheave through said speed reduction mechanisms
' respectively, and control means for selectively
‘opérating said motors simultaneously in a parallel mode
¥ | or for operating only a single one of said motors.

8

€

: 2. A device as set forth in Claim 1 wherein said

i . 15 electric motors are three-phase induction motors and

' said control means includes variable-voltage, variable .
frequency control units. | '

3. A device as set forth in Claim 1 wherein said
. electric motors are DC motors and said control means
20 include variable-voltage control units.

4. A device as set forth in claim'liwherein separate
control means are provided for each of said electric
motors respectively.

B ]

? 5. A device as set forth in Claim 4 further comprising
' 25  speed detecting means coupled to one of said electric
' motors for providing speed signals for the operation of
said electric motor, said speed signal being utilized
to allow said control means to control the operation of
said electric motors.
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pbperation,

W1R respect to said sheave: 20
pi n each of said speed recution nechanisns are sim./ar
3 each of said electric notors are of
. .Operation and each of said plurality of brakes are
;,construction and operation.

whose axes_are disposed in parallel to_each

set forth §n Xl devigewhdr &e '
conpr i Sedlapf pﬁu!\eigtfo'dfd etﬂrélfb am_éEﬁQE‘ébh‘pﬂ.eg| ad réfid?b@éctﬁiwor M gear e’
el y engaged 1n_each, of sai ros _a n. out pu
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iCc

a - main cable for suspending a
her ei nbef ore described with reference to Figures

¢l aph N@laikd.1 AWheteimt gaidri ving device

"operativ
to said

gearg 14.
mechani sm
wound,

for

10

15

20

25

aving a sheave on
substantially - as.

3, 4, 6 ang, 7pofgdviercadneenyifir
use with an el evator

10. A device as

EqERhoinsGlaiBpLefUFERGE: F

ot her. 2

set forth in Clafﬁ16

in construction

A device as
B8 sms i s o

control means operates to energize-one“of said electric
motors and de-energize the remaining electric motors

according to the direction of operation of said cage

and the state of the load applied to said cage.

8. A device as set forth in Claim 7 wherein when said
cage is moved downwardly under a substantially full

load or when said cage is moVed upwardly under
substantiallq no load, said control means energizes one
of said eiectric motors to move said cage.

9. A d'gvice as set fdrth in Claim 1 wherein said

plurality of speed reduction mechanisms and said -
plurality of electric motors are arranged symmetrically
with respect to said sheave.

10. A device as set forth in'c1aim 6 wherein each of

said

speed

recution mechanisms

are similar

in

construction and operation, each of said electric
motors are of similar construction and operaéion and
 each of said plurality of brakes are of the same
construction and operation.

11. A device as set forth in Claim 1 wherein each of
said speed reduction mechanisms is comprised of a group
of gears whose axes are disposed in parallel to each

other.

% C L Mign !

cage

simlar construction and
of the sane 25
o 11. A @vice as set forth in Claim1l wherein

‘each of said speed reduction nechanisns is conprised of a group of gears

4 12,
BhPhAS

shaft coupl ed
¥hin daim
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cage 'is wound, substantially as hereinbefore described with reference

20 ndehani st having a sheave on which a main cable for suspending. a. (j%ga
jto Figures 5, 6 and 7 of t he acconpanyi ng draw ngs. '

24

12. A deﬁicé_as set forth in Claim 1 wherein each of
{kmh;. said'speed reduction mechanisms is comprised of a worm -
.coupled to a respective electric motor, a worm gear
operatively engaged in each of said worms and an output
5 shaft coupled to.said worm gear to turn said sheave.

_ 13. A device as set-forth in Claim 12 wherein said
B - worms are arranged symmetrically with respect to said
worm gear.

L

14. An elevator driving device for use with an elevator

10 mechanism having a sheave on which a main cable for
suspending a cage is wound, substantially as
hereinbefore described with reference to Pigures 3, 4,
6 and 7 of the éccompanying drawings.

- 15. An elevator driving device for use with an elevator
20  mechanism having a sheave on which a main cable for
| suspending a cage is wound, 'substantiaily as
hereinbefore described with reference to Pigures 5, 6
and 7 of the accompanying drawings.
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