2125362 ELEVATOR DRI VE APPARATUS W TH VI BRATI ON | SCLATI ON NEANS The present
invention relates to a driyve apparatus for a traction elevator ‘lifting a

cage and down with cables.” 5 An apparatus having reduction gears
driv a notor and a‘traction sheave connected to a rot 3ﬁ2$ﬁ3 put (“
shaf t the reduction gears is known for driving el evator®: par at us

drives a cage and a counter weight with cables wound over the traction
sheave. In such an apparatus the 10vi hrations generated by the engagenent

between the teetp platdR DRIYE! APPARRAUS WEAME! G AN OLUEN the cables to the
cage, whereby passengers in the ca unconfortable. An el evator system

e feel
enpl oyi ng reduction gears w tlﬁ%érT I':JINeﬁ4 % hel i cal gears and a
vari abl e-vol t age-vari abl e- 15frequency controlled (VWFC) AC notor has al so
been introguecpredesit dhRIMMiAMIrSlStesn tasa tdeivgvappagasusl £8avi ng
energy because of |ess power loss with the parallel axis reduction gears,
and bac&wvasetibm aCewvattar i1dfdinid & ¢ddge up Dihdodown withngabbesr.el i abl e
since there are no brushes, and | ess 20 costly and easy to maintain. The
parab| el aRhsapparatusokdming geduction gpans cirivenaby¥oa mpsarthe teeth
are engaged, and VVVFC drives ripple the AC notor by the current distortion
whi chaid BnFEACELOFc SRCAVES CAMMSREID P 2 i Fptatablé output shaft

of the reduction gears is known for driving elevators. The
apparatus drives a cage and.a counter weight with cables
wound over the traction sheave. In such an apparatus the
10vibrations generaﬁed by the engagement between the teeth
of the reduction gears travels thiough the cables to the
cage, whereby passengers in-the cage feel_unéoﬁfdrtable.
An elevato; system employing-réductipn geafs with
parallel axis helical gears ahd a variable-voltage-variable-
15 frequency coﬁtrolled (VWVFC)} AC motor has also been introduced.
Such an elevator system has the advantages'of'éavipg energy
because of less pbwer loss with the parallel axis reduction
gears, and because the AC motor is smaller than a DC motor,
strong and reliable since there are no brushes, and.leSS
20costly and easy to maintain. The parallel axis gears,
however, generate a greater vibration when the teeth are
engaged, and VVVFC drives ripple the AC motor by the current
distortion which an inverter generates during modulation.
These vibrations are transmitfed via the traction cables to

25 the passenger cage.



% .
These vibrations are transmtted via the traction cables to 25t he passenger
cage. .-2- :I n Japanese | ai d-open patent application No. 90381/ .
pUbFished on June 5, 1982, an elevator apparatus has a notor resillfg ,
upported in a notor houslng whi ch prevents vibration fromthe notor from''
tra elTing-to«other parts of 5 the system e.g. reduction gears and support
menber-s. In this apparatus, however, the vibrations fromthe reduction
gears .ar.e directly transnmitted to t he tration sheave and travel t hr ough

the cabfes to the ¢R0Gapuhbel 1834LE eh”HQEEﬁEingiﬁéaEhQﬁ Ndigh3871 982

Furt hernore, since V|brat|on 10 genetated by the ake 1s also transmtted
.to the sheavepublikBe@0bnSohhéCEEniokD, SHﬁDéQéGhEBrVEEbQEh‘Eﬁst ‘an@.ma.Ymotor
consi-der counterneasures for the notor. SUMVARY OF T | NVENTION T

appar at us accoedibfieholyhsapporeedi On aVﬁbeeﬁEﬁohbQn§5whbehep&EﬂthQEd

di sadvant ages, and conprises drive neans having a notor and reduction gears
V|br0|soIatedvbeQDn@edfnqmsuppomotneaﬁspmatraaellmngsheameherbparsslaEedIy

mounted on the support nmeans, and an el astic coupling between a
5 the system, e.g. reduction gears and support members. In

this apparatus, however, the vibrations from the reduction
gears are dirgcfly £ransmit;ed to the traction sheave and
travel through the cables to the cage, which results in
deteriorated ride ¢Onditions.__Furthermore, since vibration

10 generated by the brake is also transmitted to the sheave,
it is not sufficient in suppressing vibration Eo only

consider countermeasures for the motor.

SUMMARY OF THE INVENTION

The apparatus according to this invention overcomes the
15 above-mentioned disadvantages, and comprises drive.means
having a mqtor and reduction gears vibroisolatedly mounted
on suppéft mean#, a traction sheave vib#disolatedly mounted
on the sﬁpport means, and an elastic coupling between a
shaft of the sheavg and an output shaft of thé_drive means,.
20 whereby vibrations from the drive means.are absorbed by the:
elastic coupling and vibrationally éushioned m§untings, and

are thus isolated from the sheave.



shaft of the sheave and an out put shaft of the drive neans, 20 whereby
vihgations fromthe drive neans are absorbed by the elastic eoupl.ing and ,
gt i onal |y cushioned nountings, and are thus isolated fromthe sheave.
- BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a vertical sectional view
~elevator drive apparatus according to the invention; Fig. 2 15 .a pI%ﬂ(
view partly in section of a reduction 5gear mechanismfor the drive’
apparatus; Fig. 3 is a vertical_sectional view taken on line 111-111 .of*
Fig. 1; Fig. 4 is an enlarged sectional view of an elastic coupling of 4 he

i nvention; and 10BRIEFFDBSCEIPFIAONDDENTHECDRAWINGSal ternate el astic :
coupl i ng. DETAI LED DESCRI PTI ON. OF THE P _ EMBODI MENTS In Figs. 1-4
reference nuneral 1 designates an el evator shaft or hoistway, 2 a machine .
room di sposed_ above the hoistway, 2a _a floor of the machine room 3 a pair
of base HS%enbelS 3eYertérp} apstimmrigviewnefnanfedevatora first support

nmenber co risigg t wo begns ext endi ng across the '
rive apparatus according to the invention; -

Fig. 2 is a plan view partly in séction of.a reduction
5gear méchanism for the'drivé apparatus; o

Fig. 3 is a vertical sectional view taken on line III-III
of Fig. 1; |

Fig. 4 ié an'enlargéd sectionallview'of_ah élasﬁic
coupling of the in#entibn;'and |

10 Fig. 5 is a plan view of an alternate élasﬁic coupling. -

bETAILED.DESCRIPTION OF THE PREFERRED EMBODIMENTS

.in Figs; 1-4 réference.nuﬁeral 1 designates'an elevatbf
shaft or hoistway, 2 é machine room dispééed abOvé.the
hoistway, 2a’a floor of the machine tqom, 3 a paif of base.

15 members vefticaliy upstanding from the flpor,_4'a first
support member COmpr;sinQ two beamé extending across the
bgse members 3, 5 a drive apparafus comprising reduction
geérs, an electiic motor andlﬁ brake described mére fully

~below and mounted on the firSt support member 4 via rﬁbber

ZUvibration.isolating pads 6, 7 a :eductioh Qear box having |

helical gears 7a as shown in Fig. 2, an input shaft 7b and



5 _ .
base nenbers 3, 5 a drive appar at us conprising reduction gears, an electric
notor and a brake described nore fully bel ow and nounted on the first

support menber 4 via rubber 20 vibration isolating pads 6, 7 a reducti Qo

geqr sbox having helical gears 7a'as shown in Fig. 2, an input shaft 7 jap®
-4- "an output“shaft 7c, 8 an AC notor connected’'to the input shaft 7b
.9 a magnetic brake attached to the notor,for braking the drive apparatu
when nggessary. A second support nenber 10 conprises two parallel beans

extendi ng acresputhtthaharr RN and ARV RIE ddriiadii fid theS UYL shast
menber 4, reference nuneral 11 designates a bed nmenber nounted on the

second suppof7b,mamiderd & magnktdlcl ®Fakeolatitadthd® o bhe hbtcr Fdr atdioihg
sheave nounted on a shaft 13a whose ends are rotatably journaled in bearing
stands 14 on thiee drderenepperatis sheénl net@ssargn el sidoomd uplppus € aressd Ng
the shafts 13a and 7c. As shown in Fig. 4, the coupling has flanges 15a

i ndi vi dual | y 18t comprdses twe paxtildel3dbeams rxtandingiacndss tire thass dal
rubber nmenmber 15b connecting the flanges together in a conpact manner.:

Ref er ence miREPRET$6 3d&ePgRates £x °§'eﬁ=%éctfi16|$ts [saPROTIS member i v rafigrencsl

on the botton1surf§ci-of t he bed nenber, :
- numeral 1l designates a bed member mounted on the second

support member via vibration isolating pads 12, 13 is a
traction sheave mounted on a shaft 13a whese ends are rotatably
journaled in bearing stands 14 on_the bed member 11, and 15
19 is an elastic coupling cdnﬁecting the shafts 13a and 7c. as
shown'in F;g}'4, the coupling has flanges 1S5a individually
attached to the shafts i3a and 7c and a cifcular or toroidal
rubeer member 155 connecting the flahges together in.a compact
manner. .Referehce numeral 16 designates a deflection sheave
15 rotatably supported oﬁ the'bettom surface of the bed member.
11, 17 designates a.piurality of hoist cables reeved over
the traction and deflection sheaves and exfending down into
. the hoistway, 18 is an elevator cage hung at one end of the
cables, léa is a cage sling connected te'the cablee, 18b is -
20 a passenger enclosure of the cage supported on the sling via
resilient rﬁbbers 18¢, and 19 is-e counter weight hung at the
.othet end of the cables.
In the above structure, by reason of the traction sheave.
13 being rotatably sﬁpperted on the bed member 11 attached-to

25 the second support member 10 via the vibration isolating pads
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11, 17 designates a plurality of hoist cables-reeved over the traction and
deflectlon sheaves and extending down into the hoistway, 18 fs an elevator
; ung at one end of the cables, 18a is a cage sling connected to the ¥
4, 18b is 20a passenger enclosure of the cage supported on-the slin
\\Esilient rubbers 18c, and 19 is-a.counter weight hung at the ‘ot'ker end
of the cables. In the above structure, by reason of the traction sheave 13
being rotatably supported on the bed menber 11 attached to 25the secoqg_Zr
~ support nember 10 via the vibratison isolating pads -5- 12, the support
menber 10 bei ng separate fromthe first suppaort nmepber 4 nDuntlng the drive
[ﬂ%%ﬂ?ﬂ?E?uRERF¥rﬂ@@?%kt;%Hb%h@%v%eB§¥ﬂ§ecgﬁﬂEcFEﬁ £&TBke out put shaft 7c

f he d h | br a-

ARt ﬁgeﬁﬁﬁgra@ﬁﬁéﬁé Fug Ativs Sonmcelia'B, MY KBRS i oy Potation

f th t d VVWFC t 15, .whi ch tl

?ea‘&fcaict”%{irﬁn%%*g% Heifd cothgcfRdtotog) abBRuk O RRa ERIZ el o8 T oY |
VT H | IR Dl Do WELL 00 100838 503" ds! P! (BRI o ecause

5 tions generated by the mesh of the reductlon gears and by

the pulsatlng_rctat;on_of_theﬁmotor 8 under.VVVFq are absorbed

by fhe coupling ‘15, which greatly reduces the.vibration_level

of the.tracﬁion sheave_lB.'

Considering verticalvvibrations geﬁerated.by the reduction

10gears and the drive motor, because of the isolating rubbers

6 and 12 these vibratioﬁ; are'prevented from t:évelling to

the shéave 13 through the path.including.the drive apparatus

5, the first supporf_member 4, the bése mepber 3, the second

support meqber 10, and the bed member 1l1. The vibration of
15the traction sheave 13 is thus éubstantiaily reduced, and

attendantly the kransmissiqn of-vibfations from the drive ”

apparatus to the cage 18 via the.ropes 17 is greatly attenuated,

improving the comfort level in the cage.

In the ébo#e embodiment the_elastic coupling 15 inclu@eﬁ
20a toroidal member 15b. As an_alternativé, an elastic belt 1l5c
as shown in Fig..4_may be employed as-the force transmission
member. The belt is reeved over two pulléys attacﬁed_to the

shafts 13a and 7c, and operates in the same manner as described

. above.
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6 and 12 these vibrations are prevented fromtravelling to the sheave 13

t hrough the path including the drive apparatus 5, the first support nenber -
4 the base nmenber 3, the second support nenber 10, and the bed menber 11. °
The vi bration.of 15the traction sheave 13 is thus substantially reduced,. /
and—at tepndantty the transm ssion of .vibrations fromthe drive apparatus to

the cage 18 via the ropes 17 is greatly qt%eguated, i mproving the confort
| evel \n the cage. In the above erbodi ment "t he el astic coupling 15 incl udes

o . : Cs
20a toroi dal nenbemn ke eMbclintidterdhdun/tin il asti®, belicd Koty SHOWN in
Fig. 4 may be enployed as the force transm ssion nenber. The belt is reeved
over two pul leyctidracmdve Iihamhaie dafl aiort, seuroPEs des tdtabably

same nmanner as descri bed above. -6- In the enbodi mnent shown in Figs.
1-3, since beuppduted ot ithe Hame kB mambdhel Heftles thamni sdwear fdrese
rotatably supported on the sane bed nenber 11, the horizontal force between
the sheaves betaeen dhe shearesadd iand 116 tise newserapplied vber ey thbbers
structure for jsolating vibration is sinple and can be_ inexpensijvely '
manuf act ur ed 13y Ry &hesist@aicture for isolating vibration is simple
..and can be inexpensiﬁely.manufactured.  Furthermore, since
the drive épparatus 5'and:the sheave 13 are vibration isolated
- from the building, vibration and noise are not generated in
the rooms of the building and do not degfade the working
10 environment.:

With iéolating rubbers 6 disposed between the first
support member 4 and the drive apparatus 5, the amplitude of
any vibrations genérated_is minimized. That is, if the rubbers
were disposed between the first support member 4 and the Base.

" 15member 3, the first-suppoft member would also vibrate relative
| to the base member and reinforce the vibrations of the drive
'appa;atus. The same analysis applies to isolating rubbers

12 by reason of their being mounted between the second suppoft
- memberllo and bed member 1l instead of between the second’
20support member and base members 3.

Since the deflection sheave 16 is supported on the bed
member 11 via the isolating rubbers 12, the vibrations from
the reduction gears and the drive motor are isolated from the

deflection sheave, which further reduces any vibrations trans-

25mitted to the cage 18 through the deflection sheave and tﬁe



the drive apparatus-5 and the sheave 13 are vibration isolated fromthe
b#i|'di ng, vibration and noise are not generated in the roons of the
¥\di ng and do not degrade the working 10 environment. Wth isolating
}Der's 6 di sposed between the first support nenber 4 and the drive
pdratus 5, the anplitude of any vibrations generated is mnin‘zed’s That _
is, if the rubbers were disposed between the first support nenber 4 and the
base 15nmenber 3, the first sdpport nenmber would al so vibrate relativeé%p L
't he Bxber d.reinf.qrce ibrag i +dp paL at us. e '
cg%i%smirfb 'J%I%I é‘s%tl t?:.gi(% t| %e\ﬂ:‘ga b]?)ée rs‘;ﬂipzto%ilé W?lﬂ'fé%.’f?é{ 25 o

sange analySi's ap ng ru reason o hélr bei ng

TOURRE REWRS 16 QU S UM Ul NI e AL AL Dt JRPber 6 L1 [ nstead of

bet ween the seco support Te | enber's Since the o
def Laehe®y THRAWR IRt ot MR ded Mo DGEdRINe ard i Xddpdiigeh g0l ating
rubbers 12, the vibrations fromthe reduction gears and the drive notor are
| sorabbérf motnitifgdeinde adhieo yuaifives ofigdrds!rdd¥erbe acbmesed@ny Vi brations:
trans- 25mitted to the cage 18 through the defl ection sheave and the -7-
cables 17. The isolating rubbers 12 suppress vibrations to




both the traction sheave 13 and the deflection shig‘\\zgjf;EE?EBy\fhe

defl ection sheave does not require an independent I ng and
Quantity of parts can be reduced. -8- 1. Dri /Jym an
el evator including an electric drive notor, reduction gearim A én by

S
r, and-a-traction sheave driven by 5 the reduction gears, said
ng g

apparatus being installegd,in_a machi ne rodnfproxi mate an el evator shaft and
conprj sing: a) support ne Hgsdisposed in the machine room b) drive neans
inclutdng the said notor- and 10 ‘reduction gearing nounted via

first vibration i slol ati " Teans oar}&auisd fsoquaQ{ te 'Eﬁﬁﬂsd'r Cl)ncIﬂFd' ' dar;.r action
c)% e it Vi

- sheave, wound w th ‘hoi st r‘f‘d’eczf'tﬂpes connecte cage, noun a

second vi bration ig3QlAting JERAS it 38 GetRiction gearintRiiAVedr®ans; and
d) elastic torque transm ssion neans including a resﬁ I'ent coupl i ng nenber
di sposed between 3 dH¥ ingk JBAH AN t5UR IR EHQVSIAWR by
' '5 the.reductionigearé, said apparatus being installed
ina macﬁine room proximate an elevator shaft
and cqmpriéing: |
| a) support means dispﬁsed in the machine room;
b) drive means including the said motor and
10 . feduction gearing mounted Vié'first vibration
isolatihg'héans on saia support means; |
c) the_said traction sheave, wound with hoisting
cables connected to the cage, mounted Qia
sgcqﬁd_vibration isolatfng means on said
15 | support means; and |
d) elastic torque'transmission means including
a reéilient coupling member disposed between

said drive means and said traction sheave.

20 2. Drive apparatus. as claimed in claim 1, wherein

said reduction_gearing_is helical gearing.'

3. Drive apparatus as claimed in claim 1 or 2,
wherein the motor is a variable-voltage, variable-

frequency controlled AC motor.



————

20 2. Drive apparat uses clalned in claima1l, wherei n sai d reductlon

g 1g 1S Drive apparatus as clainedin claiml or °

2 pe|n‘ﬂ g g ﬂﬁ!x arlable vol t age, variabl e- frequency controlled

A or. I*ve apparatus as claimed in claiml, 2 or 3 _ ;

‘including a bed nenber vi br oi sol atedly -mounted on said support neans:;saia‘/
bed nenber nounting said traction gheave. 5 5. Drive apparatus as

clainmed in claim4, including a deflection sheave wound with the cabl e§ .

sai d deflection sheave together with said traction sheave being nDunteH“on
sai d bed- meneber. 6. Drive apparatus as clainmed in any preceding 10

claim wheréin sapaldﬁlﬁépﬁﬁaﬁ§sl§Snﬁéﬁﬂ@Gdoﬁ“s&ﬂelguﬂpoﬂt means via a

first support nmenber disposed on said support nmeans and wherein said first

vi brati on |§6Iétﬂﬁ@lH€éﬁ§ s bgids pEBbA TN 18F0d spilase ddyp ok t®dber , sai d

dri've means o9 o13upBbt Rk $31Y Bl ekl oty 201 ma means.

said tractipn sheave.

5 5. Dfive apparatus as claimed in claim'4,
including a deflection sheave wound with the cables,
said deflection sheave together with said traction

sheave being mounted on said bed memeber.

6. Drive apparatus as claimed in ény'prebeding
10 c;aim, wherein said drive means is mounted on
said support meaﬁs via a first supﬁd;t_member
disposed on said support means and wherein said
first vibration isolatihg meané_is'diéposed on
said first support member, said dfive means being

15 attached to said first vibration isolating means.

7. - Drive apparatﬁs as claimed in any preceding
claim, wherein said traction_shéave is mounted on said
supporf means via a second $upport mgmber disposed
on said support means, said second vibration

20 isolatihg'meaﬁs'Being disposed on said second
sﬁppoft member, and a bed member disposed on
'said second vibration absorbing means, said

traction sheave being supported on said bed member.
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7. Drive apparatus as clainmed in any preceding claim wherein said

tr-acti on sheave i's nounted on said support neans v t
N9 |

' r
ménmber di sposed on said support means, said secondlmlﬂﬂmmﬂﬂuﬂmmo
ed senber

means bei ng dirsposed on said second support nenber, +~and a
di sposed.6n>sai d second vi bration absorbing {@gans, said traction sheave
bei ng supported on said bed nenber. 8. Drive apparatus as clainmed in
any peegeding claim wherein said drive means includes brake neans. 9.
Drive dpparatus as cdai medPTHamPRATRIEHE RS SWhdtBesh L7 e RREFRding
transm ssi on nmeans copprises a cjrcular resilient connegtgr qgvin si de

SAT TS t

surfaces individual |5 THhneIRRE1D SB1LE VR BHAPE °C KT oPePRave

and an output shaft of said drive means. 10. = Drive apparatus as clai ned
inclaim9, 10 wherein said circular resilient connector is hollow and has

hol.es communicating guth the; Nollonwaly fENEL AL PORLE OISy SFFLle 84 £§
surface., said connector being cdﬂ%ﬁed to saidlsﬂg-ts Vi a yeﬁp _ 9
' wherein said elastic transmission means comprises
5 @& circular'fesilient connector having side
surfaces individually connected to a rotative

shaft of said traction sheave and an output shaft

of said drive means.

1b. ._ Drive apparatus as claimed in claim 9,
10 wherein'said circular resilient connectof is
| hollow énd has holes communicating with the
hollow at central poftioﬁs-of each side surface,
said connector being coupled to said shafts vié
réspective'flangeé individually fixed to the

15 shafts and to peripheral portions of the holes.

11.  Drive apparatus as claimed in claim 10,

wherein said cﬁnnector is.a hollow toroidal ring

having a peripheral wall shaped into a half |

.circle in radial'section, and is bidirectionally
29 deformable along the axes of the shafts and

the side sufféces of the connector.

12. Drive apparatus for elevator as claimed in
claim 10, wherein the diameter of said circular

connector is greater than that of the flanges.



respective fTanges indi vi dual |y fixed to the 15 shafts and to peri pheral

. porijeons of the hol Drive apparatus as clained in claiml0,
wh (D-sai délmu“ﬁi M ”ﬂ“ | Low toroidal ring having a peripheral wall -
sha nt o alksen I radi al section, and is bidirectionally 20 .

def orvrhl e al ong the axes of the shafts and the side surfaces of ¥tshe s et
connector. 12. Drive apparatus for evator as clainmed in claim]l10,
wherein the dianeter of said circular connector is greater than that df 3the
fl anges. - 11 - 13. Drive apparatus for an el evator, substanti aIT'y as -
herein described with reference to the acconpanyi ng draw ngs. - :

13. Drive appératus fer an elevator, substantially

. -

S

as herein described with reference to the

accdmpanying_drawings.




