5188898 AN ELEVATOR HO STI NG APPARATUS. The present invention relates to an
el evator hoisting apparatus, and nore particularly to an el evator hoisting
&pparatus utilizing a parallel shaft typ& éeaT ar r angenent exhibiting
supgerior |ow noise and | ow 5 vibration characteristics. In tgg | d of
el qlgr hoi sting apparatus for driving an el evator car ‘or cag 1(J§

known™t hat a parall el No| I { used as a reduc- tion
gear assenbly, for e ﬁﬁa&iE&X@ iﬂﬁﬁgggﬁgﬁﬂggbio Pat ent Unexam ned -
Publ i cati on No. 86586/1984 Figs. 5 and 6 schematically show the structure
of the prior-art elevator hoisting apparatus set forth in the aforesaid
publication. The illustrated el evator hoisting apparatus 15 includes a

hoi stway 1 for an elevator or elevators, a machine room2 provided at the
top of the hoistway 1, a floor 2A of the machine room 2, support franes 3A
and 3B secured to the floor 2A, a machine platform4 fixed to the
respective of tops of th pport frames 3A. and B base orted
on the machine platfornii Fﬁ%quﬁﬂﬁﬂv%P +%?|5ﬁ9?ﬁ§§I§Pan6% Q%H%

t her ebet ween, -2: 1 n ctric tor_7 nou t he base

reduction gearh3§§§ﬁﬁﬁya§p ﬁﬁtu?d Cﬁpn%)%ogan%aﬁgégugaréx g'ﬁ ?ﬁﬁ"ta*@c?
extending fro é&ﬁgiﬁ%;%ﬁﬁﬁf e ad%%flfiggtorparaffei sha%E.Q?%E gear

constituted b

arrangement exhibiting superior low-noise and low-

5 vibration characteristics.

In the field of elevator hoisting apparatus
for driving an elevator car or cars, it is known that a
parallel shaft type gear arrangement is used as a reduc-
tion Qear ;ssembly, for example, as discloséd in Japanese

10 Patent Unexamined Publication No. 86586/1984.

Figs. 5 and 6 schematically show the structure
of the prior-art elevator hoisting apparatus set forth.
in the afo:esaid_éublication.

The illustrated elevator hoisting apparatus

15 includes a hoiétway l'for-an elevator or elevators,
a machine room 2 provided at the top of.the hoistway 1,
a floor 2A of the machine room 2, suppbrt frames 3A and
3B.secured to the floor 2A,-a machine platform 4 fixed
-to the respective of iops of the support frames 3A and
20 3B, a base 5 supported on the machine platform 4 with a

rubber vibration insulator 6 interposed therebetween,



Py

5 fixed to the inpUt shaft 8A, the first gear 8A being engaged wi'th a
. secdond gear SD fixed to an output shaft. 8F. The, above el evator hoisting"

apparatus further includes a driving sheave 9 fixed to the output shaft 8F, *
a deflector-pull ey support beam 10 f¥x@d=to the 10  nachine platform4, a
shaft 11 supported at its opposite ends by the deflector-pulley supporgj.

\beam 10} aamieelectsicpRetey 12 mauinked onfihe RSAt 8, t RerANFLION and &

mai n rope 13 reeved over the sheave 9 and the deflector pulley 12, one end
of the naigeabpasssmbdyng Pomdat P sthe Same paseter 8Br iBPUSars 17 with

par ti cul arSBRERoR. SX APARD % Bt G18 L E Obr RS HECOELCaBREOR 1o a
Tnto the rocRd antiEat ek 8 conseL G he a hOTieRT frBEd el evator |
the or Sachiead £8 Ehe JBeRlE Fndtt ko SiRceLbaf. SBRE AR BedBer T notor 70
Upon 25 cHRFRURR, “EER, PRt SHEF 9 FLRLELrS B R b UROSbARE T ¢ e
ol (OTEe o M inAlABAE oL SRS LR “ReRHERERY B BALLS
CL b Py, o febinty MBS earle UressipplOsaRAD e | el
beari ngs 8§%,FQ“B¥figc%B?U§uliey support beam 10 fixed to the
10 machine platform 4, a shaft 11 supportéd”at its §pposite QJ
ends by the deflector-pulley support beam 10, a defléctor
pulley 12 rotatably fitted oﬁto the shaft 1l and a main
rope 13 reeved over the sheave 9 and the deflector
'pulley 12, one end of the main rope i3 being connected
15 to an elevator car or cars 17 with the other end being
connected to a counterweighﬁ 18. Although not particularly
shown, a brake éystem serving to bring the or each car
to a stop is provided at Ehé input shaft 8A extending from
the electric motor 7 into the reduction gear 8. _ o
20 In the above-described elevator'hoiSting |
-apparatus of the'prior'art. however, the brake device
for bringing the or each car to a stop is provided.at
the shaft of the electric motor 7. Therefore, in the case
of a high-speed elevator system, impact produced upon
25 em:rgency stop greatly acts on the gear assembly together
'with the inertial force of the:sheave 9. In.donseqﬁence,
an excessive load is applied to the respéétive gears and

thié'lcwers the safety of the entire elevator'syStem.
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a fong:bearirng interval exists between the opposite 5 bearings, the

t hus- produced defl ection of the output shaft 8F affects the state of
gngagenent of the gear assenbly, and thus there is a tendency for the |evel
of poise to be increased. 'In order to prevent the increase in the |evel of

i aneers of the respoct PECGERRE BHERTRL Tanhi A Bcort, 3hez; BBorer 1o
Bnalor the of ciged 58, €AB BBk ARl B aE pho PR EE SRR Co (o
roduct| on goar S1SEEE) 308 BEpROTLRY By, ey e Ceq  uRa utte, aines,
addi ton, a ot SoiOoReATE AR ARF SRR AL IO PR MRS SPRaRIRECL i on

transm ssi o %é&f{hgagy kRe mﬁﬁagnb%a%w& %f&@aéﬁ%fﬁeta&tga@ of

savi ng of enerqgy. Wwever, e Such helical gear type reducti oh gear

assenbl y af f or ggadthghakrapesi shie0B +altld Qiﬁ@y%aééiﬁeﬁ'aéf e €ggagenent of
helical gears utterly differs 25 fromthat of the worm gear type.

Therefore, as ags_éinsmﬁd hAdJ8RABe A lid Ya Muitden i xedt Nee PLBLeTabiEoNn
No. 151371/1982, if the level of noise is to be reduced, it is necessary to

prepare a gearn®isé @ohbghifnecgehsedl In orddr tapsevent €héi shyragsehe
requirenments of the first or higher class specified under the Japanese
Industrial  in the level of noise, it has heretofore been necessary
W 10 to increase the‘subStantial-diameters of the respective'
gears to some extent.
In addition, in order to prevent transmission
.of noise to the periphery of the machine chamber 2 and/or
. the elevator car, the reduction gear assembly 8 is
15 'fequired to, in particularly have low-noise character-
istics as compared with a.reduction gear.assembly of a
generai type. For this reason, a worm gear type of
reduction gear assembly has heretqfore been chiefly
employed. In addition, a helical gear type of reduction
20 gear assembly having a high transmission efficiency has
~recently started to be used for the sake of saving of
energy. However, while such helical gear type reduction
gear assembly affords a high transmission efficiency,
the state of engagement of helical gears utterly differs
25 from that of the worm géar type. Therefore, as mentioned
in.Japanese Utility Model Unexamined Publication No.
151371/1982, if the level of noise is to be reduced, it

is necessary to prepare a gear with a high precision



vy Standard and this leads to the problemthat the production cost i's

* increased. To overcome the problem the aforesaid 5 publication further
states that the helix angle of a heligay gear is selected within the
angul ar range of 20 to 30 degrees. This setting of "helix angle acts to

(imrove 2 SEaBabISd oF Sl ERNERS NG Fe i FanShed e erd'f e T Suct U

t he degr act uations 1 respective spring constants of the
ti i , heki . i 1 abl
2 ust the OFBgHE ke RUCLEEI4d Mnder Ehie] SRR d e S HAS Y dua
teeth b ' - alyl . veTghe]
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range of 20@9@@&9{&%&@6% véefdefet %@Mﬁi Oéh@faftcgf‘essaia

circunferentral vibtation of the driving sheave ever,

ci rcuntf egenbi;gh 1 2480H Fd¥hdLMd Ses NERALY tRQ fhréarn;a/iata{gﬁltéca@ as in the

direction of rotation of a rotary shaft line connecting the electric notor
7 and the shep¥eidalA ﬂlmlye.ié&eadelithenf thieh@ngiadiic arditfe | §Fel of

vi bration noise, a high-precision helical gear nust finally be used. 25

It is thereporgoa3ORickfredy. t Nthis csebtingVel hellix andle MEwd dgpan
el evator hoisting apparatus which is reduced in both size and weight with

the safety gigrotle aidddcaie® Brdd DippifleEbnRACTY ARG a5k afehid
addi tion which enables a highly efficient operation with a low | evel of
nor se. thereby reducing the degree of fluctuations in the
10 respective spring constants.of the mating gears. 1In LJ
addition, such setting of helix angle acts to suitably |
adjust the errors of the tooth profiles, pitches and
the like of individual teeth by engaging a plurality of
teeth. ' .
15 . According to the above-~described arrangement,
the selection of a helix angle within the range of 20
" to 30 degrees sekves to reduce the acceleration of the
-circumferential vibtation of the driving sheave 9. How-
- ever, this circumferenﬁial-acceleration results chiefly 'CJ
20 from vibrations as in the direction of rotation of a |
rotary shaft line connecting the electric motor 7 and
the sheave 9. Accordingly, in order to further reduce
the level of vibration noise, a high-precision helical

gear must finally be used.
25 It is therefore an object of the present invention .



5 .- * According to a first aspect of the present invention there is
provided an el evator .hoi sting.apparatus having a reduction gear assenbly
connected‘to a driving electric nmotor and a sheave, a nain rope being
reel(eq around sai d'shedve for supporting ascar in a suspended manner so 10
t hat' said car may be noved upwardly and downwardly, said reduction gear

assenBl'y i ncl udtagptéreidenan elevatoryhoisbohd CappaRatss WASEh 0 8 BESLSed’ ©
of different sizes fromone another and which are nounted on respective

paral | el shaftsingbothkasizenand welghtryttijetiic sdfety i r6TlaBERi 6y 16£
bei ng connected respectively to said input shaft and said output shaft in
sai d reduction YEBYIERE PAPlENS Hering i ensured cand i in radditimn (whici atmabbas
the side of said ipput shaft while said fheavp and a brake systemare

| ocated on the %ilagé Ys%f%li%’cﬁlbﬁt'f’md E,°’?_rfé1t¥éaﬂlw oken‘ﬁ\l @%h&i@ed s Jgel ng
20 Integr@al with a gearpox of. said reducti on gear asse y, an

hel i cal gea?s havi ng a pr‘gﬁ% %1%9?% ?)fgjﬂﬁ’f CP%EF g:(fj%aé'sl?e R’fﬁﬁﬂzﬁog to a
second aspect S ' re i rQVvi an el eva

hoi sting appar g{'rﬁg g% .!?'haw%égr%g%%‘g‘gifé%ﬁ %ai%i%ﬁ?ﬁﬁ?%taéﬁ]QEagsid
driving el ectrigayiiid’a A SHERY F_gm; Qg e 0, ,
sheave for supporti nég) aa car@?n a s%apéné(?;é ma]x:cr SO éz’i‘f A d?‘d(’:rajgjv be

nmoved upwar dl y elsteiid s €by .aridi &l shedvd & W GldiH) (G H%?l?@ﬁil 1| 4l g

therein a plurality of helical gears whose dianeters are of difrerent sizes

from one ot her saidl vitiedve rformsupmsraing a6 et it ajudlgetlded manner so

K,/ 10 that said car may be moved upwardly and downwardly, said

reduction gear assembly including therein_a plurality of
“helical gears who$e_diameters are of different sizes from
one another and which are mounted on respective parallel
shafts, at least small and large gears of said helical gears

15 being connected respectively to said input shaft and said
output shaft in séid redﬁction gear assemblj, said driving
electric motor being located on the side of said input shaft
while said sheave and a brake system are located on the side

' of said output shaft, one bearing of said sheave being

20 _1ptegral with a gearbox of said reduction gear assembly, and
said helical geafs having a pressure angle of 15 to 18
degrees. | | _

According to a second asﬁect of fhe present

invention there is provided an-elevator hoisting apparatus

.25_ having a reduction gear aésembly connectéd to a driving
eléctric motor and a sheave, a main rope being reeled around

said sheave for supporting a car in a’ suspendéd manner so

that said car may be moved upwardly and downwardly, said



shafts, at |east small and |arge gears of said helical gears 5 being
* connected respectively to said input shaft and said.output shaft in
sai d-reduction gear assenbly, said driving electric notor being |ocated on 4
the side of said input shaft while sald sheave and a br'ake 'system bei ng
(located on the side of said output shaPt, one beari ng of said sheave b'1ng

el i cal Sg;%d%%?ﬂg G R A B N g
Thece arr anBERENES URAEP cvRPRECaraibfrs arRCos APFE R ErRIRe £hOR, OO ™
reduction dgaL aRREIbLKadIHbAca e BuAKEs h HhEPEDY: 08 ?&ﬁhﬁ!ﬂeﬁ decr case

evat or hor's e system i's

provi ded at ﬁQ?SQUtﬂﬂtléQEEtsﬂﬁlthn&eﬂﬂfééoﬁeﬂﬁéro@s§8£§|MelIESle 8haes the
| npact generated by the enmergency stop of, for exanple, 20 hi gh- speed

el evat 0§ neMeingCténfbeeelll ¥Ye8petBivetgpest saedgenpat shafbabndt sasd
possible to inmprove the safety and reliability of the overall el evator
system Furéliepuasr shafkeihl satdaredgctihan gearldsdehylyhesaidodsiving

I ndi vi dual mating gears can be supressed by reducing the spring 25

const ant of eléetricewolor being dppatedhenhthghsider ofepaiyl dnpukcrhast h

is increased, even when there are variations in the nunber of tooth pairs
whi ch are ewhhdedsaid: gheaupeandnd, bEEFGpFY§§PWaPF6ﬁS ;ﬁcﬁﬁﬁdsﬁplﬁﬂe

constant of the teeth ubstangi al | r e Th t
i nventi on wEifensk ﬁéiGeQEFPHgdsBﬁf%' one'bearihg’of 'sa sheagepgeien

10 integral with a geafbbx of said reduction gear assembly, and K—/
séid helical'gears héving a deddendum of 1.1 to 1.3 module
which is the value obtained by subtracting an addendum and
a root from the depth of the teeth.

" These arrangements enable close layout of the

15 electric motdr, the reduction gear assembly and the brake
system, thereby échiéving a deCréaSe in the size of elevator
hoisting systems. Moreover, the brake system is provided at
the output shaft of the reduction gear assembly;” Therefore,
the impact generated by the emergency sfdp of, for example,

20 a high-speed elevator never acts directly on the respective
gears, SO that'ié'is'pOSsible to improve the safety and
reliability of the overall eleQator system. Furthermore,
‘the fluctuating load provided by the errors of individual
mating gears can be supressed by reducing the spring

25 constant of their teeth. Also,'sinCe the height.(or depth)
of each tooth is increased, eﬁén‘when there are ﬁa;iations
in the number of tooth pairs which are engéged at the same

time, abrupt variafidﬁs-in the spring constant of the teeth



greater detail ‘by way of exanple with reference to the acconpanying

drawi ngs, wherein:- 5 . X Fig. 1 is a front elevational view of the
preferred enmbodi nent ‘of the present invention; Fig. 2 is a top plan view,
par(ti-’_‘ally in cross- séction, of .the enboggqent shown in Fig. 1; Fig. 3 is a

top plan view of the state of -7- 1 installation of the enbodi ment
showli™ n Fi g. cbn Bey.substantifaldyt prledsaitesnal vi ew of the enbodi mnent shown
in Fig. 3; Figs. 5.and 6 schematically illustrate the 5 construction of .an

exanpl e of an el evator [|Mhespnesesdpdmavendiahn wWid lpmiowr ber desaribedhin Fi g.

5 1is a longitudinal section of the conven- tional exanple including a

machi ne chanb@reatier. detiadla byoway @f exampleamiith referencesto thesecti on,

of the conventional- exanple shown in Fig. 5; Fig. 7 is a schemtic,

cross- sect i onACCAMPANHIRNGE Aravings | wheXei®: per pendi cul ar to the rotating

axis of a_pair of mating gears constjtuting the prefer- red _enbodi ment of

t he preser’?tD i nventi on; %é% lis a érﬂ"&. e%‘%"? nal Yigwaof &heor a

portion of th ' e B show ortion of teeth .
i%xf}%dg %?Jb%@%%}é’.‘%s of Tht nt et&l&'ﬂt %We%h%i%ng

i n engagenent ; _ 1sa cha how hg e relatronsnip Between pressure
angles and the spring ceiy ant s o R’ Pia?lew, partially in cross-
section, of the embodiment shown in Fig. 1;

Fig. 3 is a top plan view of the state of



.Fig, 10 is a chart show ng variations in the spring constant of the teeth

3

“in contact as in a case where the engagenent of .the-gears proceeds; Fig. 11

(

is a chart showing variations in the 25 spring constant o

the tooth-profile constant of the safe’in a case where th
varies; Fig. 12 is a chart showng {he relationship_., b
and t hell odnstaddatigp Pﬁeﬁ%ﬁi?ﬂP%é%F%ptF? Qwn113,f19.5

f the teeth and

e pressure angle
tween the noigg;

@ respectivel y-one

preferred enbodi nent _qof an el evatpr hpi sting, appatatus in_accordance 5
with the present invgﬁﬁrog,ﬁﬁgf é??ﬁfnﬁiﬁvgfbﬁgaélg§3Vi8ﬁal ew of the

enbodi ment Wth . Fig. 2.being adop plan view, partially i
t he sane. ?ﬁL?EQ§9%f-§HEW2(iq¢é? ef8f ence characters are

n cross-section of
used for the sake

cach SE' : th 2 orponent & 88irosn T fﬁé%@é@%%é%&%?bﬁéf‘é%%ﬁg“i%?‘*% H’t o
C The i . . : _

Feduct i n GeHP CEASEASR o harEi ¥ RE PEa T Fa R pa e king "

assenbly S?hgg%gtgg?ggﬁkﬂﬁiékf&F gpggﬁigfwhggheLectric notor 7 by

coupl i ngs TTst ge or snafl gear) 8

helical gear securedghq ors ijd egr pbnyk tiaifg1i BREkidhabe

shaft 8A being supportéd at ‘opposite end poriions thereof

bearings pg@yhdedeanpie Siidlvdfhy 80mhtRIne! chBfiber;

B constituted by a

the (d¥hvdHu!
by the 20

Fig. 6 :is a top plan view, pértially in cross-

10 section, of the conventional example shown in

Fig. 5; o/

- Fig. 7 is a schematic, cross-sectional view,

taken in the direction perpendicular to the rotating

axis of a pair of mating gears constituting the prefer-

red embodiment of the present inventibn;

15 Fig. 8 is an enlarged view of a portion of the

mating gears shown in Fig. 7 but showing a portion of

teeth in engagement;

Fig. 9 is a chart showing the relationship

between pressure angles and the spring constant of the ;)

20 teeth;

Fig. 10 is a chart showing variations in the

spring constant of the teeth in contact as in

where the engagement of the gears proceeds;

a case

Fig. 11 is a chart showing variations in the_ .

25 spring constant of the teeth and the tooth-profile

constant of the same in a case where the pressure angle:

varies:

Fig. 12 is a chart showing the relationship



reduct ton gear ‘assenbly 8. The second gear (large gear) 8D, the driving
sheave 9 and a brake drum 9A are fixed to the output shaft SF, the second
¢ear SD being engaged with the first gear $B.=and the brake drum 9A being 25
integral with the driving sheave 9. The sheave 9 and the electric notor
7arfe sdi sposed tretweermnithe shoibseoand the loachdarshur xf rehieiasatingear
asseitbly 8, one end of the output shaft 8F being supported by a bearing 15
with the other geakghereof being rotatably supported- by the sheave 9
positioned in the vicinity of the reduction 5 gear assenbly 8 The second .
gear 8D is supported in an overhangi ng manner by the portion.of the output
shaft 8F which is near the reduction gear assenbly 8, the second gear 8D
bei ng engaged with the first gear 8B. The electric notor 7, the reduction
gear assenbly 8 and 10 the bearing 15 are fixed to the common base 5, and
al so the comon base 5 supb@$:slaandaReageerespertivelicone ipreferpbedke
drum 9A by neans of the bearing 15. Referring illustratively to a

hi gh- speed el eembadinentof| a3 sebevatorohpisting @appasnatifeckn a¢cerdangel
roping systemin which a pulley is disposed on a car js applied to such an
el evator, i% i¥igdsthe PESSeRELR¥enthenyofigi odaPeifieR Frons sheave. |f
the dianmeter of .the sheave is set _to forty tinmes 12 mnmwhich is a rope

- dianeter, thatelevakional AW Qb the 'Qggpéﬂ-ﬁ‘ﬂ%é‘f?t’s}b@e‘tﬂ'i 2 Reing a500

rpmfor the sake of reducjng the sizi of _,an electric nptor,_the resultant
top plan view, partially in cross-section of the same.

In Figs. 1 and 2, like reference characters are used for

~ the sake of simplicity to denote like or corresponding
10..e1ements which constitute each of the components shown
in thé above-described example of the prior art.
~ The illustrated embodiment includes.tﬁe
_ electfig motof 7 and the reduction gear assembly 8. The
input shaft 8A_of the reduction.gear assembly 8 is:
15 connected to the shaft of the electric motor 7 by .
couplings 7A and 7B, and the firsﬁ géar (or small gear)
9 - 8B constituted by a helical gear secured to or integral

with the input shaft 8A, the input shaft 8A being
supported at opposite end portions thereof by the

20 bearings provided at the stationary portion of the
reduction gear assembly 8. The second gear (large gear)
8D, the driving sheave 9 and a brake drum 9A are fixed

- to the ocutput shaft 8F, the second gear 8D being engaged

with the first gear 8B and the brake drum 9A being

25 integral with the driving sheave 9. The sheave 9 and

the electric motor 7.aré disposed on opposite sides of



.reduction ratio is 4.9, and this neans that, in the case of helical
a one-step speed reduction is enabled. Also, in_.the.case of elevator
a speed of less 25 than 240 mimin, if the rotational speed of the electric
nmotor is controlled by inverter contto? or the like within a | ower range in
(mhich Its econom ¢ efficiency, is not |owered, a one-step speed reducti@g,is

enabl edt

the ggntralrgeduction gear A3SEMRLE Bnafng eRd. Sfefhereed

gears,
havi ng
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secur ed i ngsB8nd0geXirCini bibitly tdifydMad iwOLH5ehe 20r¥CLRaRUIgRAY Manner .
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15

20

25

The electric motor 7, the reduction gear assembly 8 z.:4d
the bearing 15 are fixed to the common base 5, and also
the common base 5 supports a brake element 14 attached
to the brake drum 9A by means of the béaring 15,
Referringiilluétratively to a high-spéed
elevator in the class of a 240 m/min elevator speed, if
a 2:1 roping system in which a pulley is dispbsed on a
car is applied to such an elevator, it is possible to
increase the rotational speed of its sheave. If the
diameter of the sheave is set to forty times 12 mm
which ;s a rope diameter, that is, 500 mm and also the .
rotational speed is set to 1500 rpm for the sake of
teducing the size of an electric motor, the resultant
reduction ratio is 4.9, and this means that, in the case
of helical gears, a one—step speed reduction is enabled.
Also, in the case of elevator having a speed of less
than 240 m/min, if the rotationallspeed of the electric
motor is controlled.by inverter control or the like
within' a lower range in which its economic efficiency

is not lowered, a one-step speed reduction is enabled.

H



"THereﬁore, the |l evel of fluctuations in engagenent is small wth respect to
variations in the |level of |oad and thus {he noise can be maintained at a
flow level . Also, since the first gear 8B Ad=t he second 25 gear 8D are

1205 L8, ORI AN AR B LA
sbefbl y 8 i | 2P anif T o8 Ceth
ch : EES §f “ERen Pet by & ”f?@%ﬁ@é@‘yi 053?119—3%?‘%{ S cont act

T 9A i [ [ 7, b

o integral wth the sneked RENGE pifeE"Ehp ShakhCoR B WIdBG L Ton
gear assenbl yuReokhize 1 [GAGRIENLA S5 VB! SnPieVRANEA BRAghgIener al o

upon energency stop fromacting rect e respective“gears. Should

any of 1 nes0Cebuglanyekal! add' 7By ake EX8! EBupI I AGEUACHO 70 ke ! e

sheave 10 to a Stop,” thereby preventing drop e car or a

count er wiei ght g0l Al of e PlekEoBYSLOBE! RadesBesedrplrl,Na ig of the

sheave 9 and the di nension between the braking systemand the shaft end of

the electric pol@ibleatd WHWIAM ghe Yveupatiba thahshebeean frivm e 15

and the end portion of the output shaft 8F (or shaft of the sheave 9). In

consequence, pleTh@iit mdtor 7 3 théeelsycfatlibatihyn@gnapldoingntcan be
di sposed in the substantial center of the hoistway 1 in top plan. In
addi tion, as spewationtig. 4, the hoisting 20 nmachine is fixed to the
machi ne-room fl oor 2a by support '

10 Alsoc, since the input shaft 8A provided with

— the first.geér 8B is rotatably'suppdrted at its opposite
ends, the first gear 8B is nét affected by the vibration
transmitted from the eléctric motor 7, so that the first
gear 8B and the second gear 8D cah be engaged with

15 each other in a stable manner. |

The output shaft 8F provided with the second
gear'GD has a strength (or large diameter) suffiéient
to bear the loads such as the'sheavé 9 and the brake
drum 9A, thé_oﬁtput shaft 8F being secured in thé

W 20 vicinity of fhe bearing 15 in ah overhahging manner.

| Therefore, the level of fluctuations in engagement is
small with respect to variations in the level of load
and thus the noise can be maintéined.at a lqw level.
| ‘Also, sinéé the first gear 8B énd the second
25 gear.SD afe disposed in horiiontal ielationship énd
the éasing of the redudtion bear assembly 8 is constituted

by a pair'of upper‘and lower members, the center distance

between the mating gears can be minimized in accordance



: franes - 3a

and 3b. If one of the support frames 3a and 3b is spaced apart

fromthe center of the sheave 9 by a.di stance equivalent to the dianmeters

of pulleys

16a and 16b respectively §uQEoLting the car and the counter-

25

wei ght, the support frame 3a functions as a support nenber for supporting

(one end, of
explain%ng
t he genera
first be d

in order t

helical gegf ¢hiae Wi mStoR! fanBaLSLY TRitledGadeHitly Al slieavée
roceeds. Since these teeth are resilient nenbers, each pair of

rotation p
engagedste
peri odi Cal

| Mprove

ri pe

: i.N QRS i ; kNQ SRt . 3l jaddidd bef QL
wiEh BB i, b 'holf BedrifBpllaRE TRE L P e "hea .
| n IssdQp, of the noise of the helical gears wll
ég@ﬁs.@ So&%%ﬁ%ﬁ%ner al, gears are arranged in such a manner
that several pairs olpHaifnies eaPaRUIAL 18 nbitO da/3gERE ¥n ife dhLLLanot her

otransmt rotation. During this time, in the case of a typical

ot Rpbeaon@e Khtputi SKaFLNEFUBIE! thikOTRARIUIth amt ant s

'y varied. Al so, since the teeth cannot be produced so as to have

i deal toot RsReatilyes. a THiycargengeneder geeves ftay parevirspl woenment whi ch
sed mainly by the tooth profile error. Furthernore, since the -

may be cau
point of 1
di rection
traveling
t hrough th

10

15

3 mparga GritRita téd t yponabmeebenaly grops fyionf tacting hdiaechly

as well, the shafts of the gears serve as a beam subjected to a

bpadhe rdspectimdi gearsn cShenldhany mfivthe geardishetted

e helical gears, the shaft.line of the helical gears is vibrated

broken, the brake system is actuated to bring the sheave

to a stop, thereby preventing drop of the car or a

counterweight. In addition; the brake system is disposed

on the'side of the sheave 9 and the dimension between
the braking system and the shaft end of the electric

motor 7 are substantially equal'to that between the same

" and the end portion of the output shaft 8F (or shaft

'of the sheave 9).. In consequencé, as shown in Fig. 3,

20

25

the elevator hoistihg apparatus can be disposed in the
substantial center of the hoistway 1 in top plan.

In addition, as.shown in'Fig. 4, the hoisting
machine is fixed to the méchine-foom floor 2a by support
frameé 3a and 3b. If one of the support frames 3a and
3b is spaced apart from the center of the shéaﬁe 9.by
a distance eﬁuivalent to the diameters of pulleys 1l6a
and 1l6b respectivély suppbrfing the car and the counter-
weight, the support_frame 3a functions as a support
ﬁember for supporﬁing ohé end of the main rope 13 in
the 2:1 roping.methOd. :

In additién, before explaining how to improve

v

]

¥



20 by a conbination of three forced terns such as a coefficient excitation,
a-forced displacenent and-travel of a loading point. In response to this
vibration, for exanple, the C|rcunferent|ah vi bration of the sheave occurs
or the sheave produces’ noise. 25 2The noi se will be described

PPN i n 003! lnd Tbtd¥e BF eRladefiERE B2 3HY ek o 4 AL of1pe type

I n whith gears are enc gearboxX, oi'se e air

from  he eNgaOSgh oLt laPheibh of HE nzn@zlty 10 (5P 35D Ja LT QugY € e

gear box and entering hunan ear mever on

nmerely reaches 90%y ou
fluctuating toﬁ%&%ﬁ%gﬁ%ﬁ%&%@r{ﬁe Vi ?grlon opﬁgﬂéﬁ%}EJg%%fglne §¥r€%nged
af oresai d gear gy edip & m&chéPNeRht! Eavedba! | &fss ocpm%ér?dawt Sught

radially and axially fluctuating force. Therefo in order to re
level of viRratigip r&ag%@gémeﬁ‘aeohel asebrgaﬁb&%&erm Yorddle pR ¢esnéthit he
af orenenti oned three terns nust be 10 reduced. In this case, the term of

forced di spl acqBudtLaNOtDELiAgIEEEE ¢AMESS inh&heC QUKL o Ofa PEsiiedion of
gears is enhanced. As described above, what directly affects the |evel of

noi se is the fheliwdl "Ped PRGNS Auinbekh oFUsiad talieduslyy ating gdars
multiplying the 15 forced di splacenent and the spring constant of teeth

together. |t wwdriws fasinthethetatdon, prbeeedsl. t ISimwy itipgondeti afe
teeth is reduced, the accuracy of productlon of gears need not necessarily
be enhanced. res;llent members, each pair of engaged teeth becomes
" 10 a vibrating unit whose spring constant is periodically
varied. Also, since the teeth cannot be produced so as
to have ideal tooth profiles, a driven gear undergoes a
forced'displacement which may be caused mainly by the
tooth profile error. Furﬁhermore, since the point of
15 engagemeht'of_typigal helical gears shifts in the axial
direction as well, the shafts of the gears serve as a-
beam subjectedlto a traveling load. In this fashion,
in cases where power is transmiﬁted through the helical
gears, the shaft line of the helical gears is vibrated
20 by a combination of three-forced terms such as a
coefficient excitation, a forced displacement and travel
of a loading point. In response to this vibration, for
example, the circumferential vibration of the sheave
occurs or the sheave produces noise.
25 e The noise will be described below in detail.
In the case of a gear assembly, in particular of the

type in which gears are enclosed in a gearbox, a2 noise

emanates into the air from the engaged portion of the



‘:
On the other hand, in order to reduce the termof 20 coefficient vibration,
the contact ratio of the mating gears nmay be increased so as to reduce the
:range of fluctuation of the spring constant of teeth. In this case, it is §
preferred that the transverse contact ratio of various ‘contact ratios is
enhanced in terns of 25 excitation ef§ cts based on the travel of a 7
| oadi ng point. The spring constant of eth can be calculated using a <

f | a f ht ai ni ng. th i ' [ S. '

T S e e e b cha SRR i A g o
soci ation,_ Vol . N ' |

of Teetr m&ns;rarem-r y Bnadyes: "EpliTI0Y BEHE kel Molte Oupepty (P

reference to Fi.gs 1 5; - éﬂgﬂ%? h @ '

spring conﬁeﬁﬁ}%oﬁ é’%’gfrgg? gﬁgaggﬁlaf'gépﬁl %0%2 prtc %(S?;é e‘{lgmg&e%ygoﬁ rr]rgll S

when a pfe%t&:gxagggif&céamﬁgggaega@ cAuaeP Ty Wit & for adsndym (h) and a

deddendum a root tion (or cleardance) (c) are regarded as one

10 module. ¢ tslﬁ ef phhadgp! bnbegbreBiala LeatWen e adipestiont e
spring constant % of a palr of mating teet’h (curve (a)) and the

variations ﬁ}ﬁ%@-tﬂgﬁt%n”ﬁ&i BBngeRted GHEE d Waandt by nesafagiatbe former

variations he engagenent 15 between the gears is proceeding, 'that
i's, the copgdewPthgl Eoebangi Thereford,s irRsrddhetd epédubasthel! S

standard tooth profile in which the pressure angle (a)

level of vibration noise of the helical gear assembly,
the values of the aforementioned three terms must be g)

10 reduced. -In this case, the term of forced displacement
cannot be reduced unless the accuracy of production of
gears is enhanced. As déscribed'above,'what directly
affects the level of noise is the fluctuating load
on a todth surface which is obtained by multiplying the

15 forced displacement and the spring constant of teeth
together. It will be found, therefore, that, if the
spring constant of teeth is reduced, the accuracy of
production of gears need not necessarily be enhanced.
On the other hand, in order to reduce the term of

20 coefficient vibration, the contact ratio of the mating
gears may be increased so as to reduce the range of
fluctuation of the spring consiant-of teéth. In this
case, it is preferred that the transverse contact ratio
of various contact ratios is enhanced in terms of

25 excitation effects based on the travel of a loading
point. The spring constant of teeth can be calculated
using a formula for obtaining the level of deflection

of teeth which is described in "a collection of papers



I s 20 degrees, the height (or depth) (h) of teeth being. full-depth teeth.
Ih Fig. 10, the length indicated by 20 [err] represents the distance of
fravel of the contact’ point neasured alqpaﬁthp line of action of the teeth,
(t) representing the pitch between adjace normals. [err] is represents

thgq t tact t] ' hi e, imately 1.68. Wile th

ngagummnt oo s Pt AfehBhd oS APBRG1ABTR Y BEL s ifier ot S
[ f simut I ' LN Lt f, t irs,

Pai T and tvo pairs. Thi SRS REeEERT R AhaTP afeoREe BaLa AR At
bt ai ned 1 omoESSE e Sratt OFr iy ERahBeR. 3BS: MRRHE SRt b e ahen
‘th ddend 1 le. . Si t he hei ght
(1 s 5 i nor RS B L ERREAPE-8Rcl, dorgTBYY 263,30 ' (between

A d (b s | thgqgf, } . s ACE I agl L.atl in th
gp%iﬁg.cgngzénés(ksngf' eeth %sé%%+§;g%?éé?§g§gg?g §ﬁ§;§§#3%¥9?§uice (g'))

and a one- pai FORE { ) o] ahQeupt 0 hat of an
ar r angenent iﬁqa%??h t he ﬁ%ﬁ%ﬂ%ﬁ(éﬁ %2aé ﬁ?ngEEP ?g gngaiolﬂ&g)The gears
i ncorporated batWedn ebeid D wieeh aSpeabbiure. aAgishqwy e i@ h has
a pressure angle (a) of 17 degrees an% a degt ha. ?h)§ g%i \%%I edhm%;[ggeda%ig
1.25 nodul e. Asdasecwhddd dri cadesgumS(hp aAd af gbhaendune (@) eyt i N9
constant (k) of ‘teeth and the degree of

a root portion (or clearance) (c) are regarded as one

U 10 module, that is, full-depth teeth. -
Fig. 10 shows variations in the spring constant
(k) of a pair of mating teeth (curve (a)) and the
variations of the pair of mating gears (curve (b))
obtained from the former variations while the engagement
15 between the gears is proceeding, that is, the contact
point is changing. In this case, the teeth has a JIS
standard tooth profile in which the pressure angle (a)
is 20 degrees, the height (or depth) (h) of teeth being .
full-depth teeth. In Fig. 10, the length indicated by ,
20 (2) represents the distance of travel of the contact
: point measured along the line of action of the teeth,
{t) represénting the pitch between adjacent normals.
(a/t) is represents the transverse contact ratio, in
this example appréximately 1.68. While the engagement
25 1is advancing from point (A) to point (B), the number of
a pair of simutaneously engaged teeth varies in the
manner of two pairs, one pair and two pairs. This causes

abrupt variations in the spring constant (k) as shown.



snoot hness of its variations are nmerely considered, the smaller the
pressure angle (a), the better while the 20 hlgher -the height (h), the
better. However, there-the pressure aﬂ%te (a) is limted in terms of the
strength of teeth and the height (h) o eeth is linmted in terns of

Q“te”eﬁen@gﬁdg oert Mo 0 O £E1 3570 IS META YL @

el evato IS a gr e pressure~

209E L2 PR E P d NEa 1001 26068 oF* the HAT MY (f&%et gt (k) of

teeth bern ong one ve Ica W th rererence to a pressure

angle (a) gf,2 fgg&gﬁ wher e agé‘@ﬂd{xﬂeah OB aiedliihe st ant (Y) as

the ratio mstress and a tangenti per uni t nodul e and

per unit faeqMddd 'é‘?]k@‘}?é&‘hé' ongihke %eehe\ieg{q qa ads. In Fig.

11, the spri g constant 5 teeth I1s showmn in s ine while the

tooth pgof un%frﬁ%&@nttx{éf)ai&éﬂe&mofntba%qnolfl e ddntact pdeneoted that

the tooth pro € const ant (Y) cited in this specification is a so-called

stress-t oot(ethaldrd e(;gor&t@m(b ppdlghmgngeh@h@dv,al,_q% Lof(ghis constant is 10
i ncreased, an increased |evel of stress is produced with respect to the

same | evel Acdr@thg A5, ordr Dot $688 LhOovhE gprihg Waaisddit pligssef e angl e
(a) is in the range of 15 to 18 degrees, the |level of stress does not

excessi vel edetly eas ddtwderxanio-pafrabnyagementsy clirvealb ). )7 andes t hat
generated at a pressure angle of 20 degrees) and yet the value of the
spring cong ane-pdir engagement (curve (a)) are not so abrupt as
10 that of an arrangement in which the height (h) is- . g_)
equivalent to one module.
The gears incorporated in the reduction gear
assembly 8, as shown in Fig. 7, each has a preesure
angle (e¢) of 17 degrees and a depth (h) equivaient to a
15 1.25 module. |
As is evident from Figs. 8 to 10, if the value
of the spring constant (k) of teeth and the degree of
smoothness of its variations are merely censidered, the
smaller the pfessure angle (a), the better while.the
20 higher the height (h), the better. However, there the
pressure angle (a) is limited in terms of the strength
of teeth and the height (h) of teeth is limited in terms
of interference during the cutting of teeth and/or the
operation of the elevator system.
25 _ ~ Pig. 11 is a graph in which the pressure angle:
(¢) is plotted along the horizontal axis, tﬁe_spring
constant (k) of teeth being plotted along one vertical

axis with reference to a pressure angle (a) of 20 degrees



“can be'relatively reduced. The interference between engaged teeth depends
upon the selection of the nunber of teeth of gears, a 20 addendum

todi fication coeffici'ent, and in additianjghe.relation with the pressure

~angle (a). Although it is'therefore difficult to illustrate and depict such:

angloe from 1870, TIF deat Protre LobRahE ()sR" tn, TR Me M o

teeth of the d@Riderifill derdddiidfdl 4CtangBALIUD Qbatdbperl vt Pudduied hat

this number is reduced since it determn contact frequency constituting
the basic freanan?éxofuﬂifte £ d¥ i @bn beiﬁg-. plot?@dSA1eng ad GiHer It has
been found fromthe result - that a 1.35 nodule is thé upper imt. In

addi tion to tkher@daalacoalsl) Nard oF i@l S1EPheHeNeBl iRgYicda staite Sy o@ngl e.
of 17 degrees and -a height of 1.25 nodule, 5 were prepared a conventional

gear having t keetiirliey sHowreeih sdbié€ YMAehwhige thendodtnpragilecy that
are equal to those of the aforesaid enbodi nent, the conven- tional gear

havi ng been scohstart a¥)t ddhasisown pigsbuokeanglineqfl 2® degredend a
full-depth teeth type (that 10 is, the height (or hight) is 1 nodule.)
The present enbdeidrditatanthe heoatinvendfbbal cogastantr & Yi) nedtead atrecthiis t he
sane gearbox for the purposes of neasuring the | evel of noise produced by
the respectivepgsdficativndiscysmecalled stress-toothepriofidiey. 12 was
obtained. 15 Fig. 12 shows variations in the |evel of sound
constant, and thus as the value of this constant is
10 increased, an increased level of stress is produced
with réspect to the same level of load. As can be seen
from Fig. 11, when the pressure angle (o¢) is in the
rahge of 15 to 18 degrees, the level of stress does not
excessively increase (for example, equal to or less
15 than 1.7 times that generated at a pressure angle of
20 degrees) and yet the value of the spring constant (k)
can be':elatively reduced.
The interference between engaged teeth depends
upon the selection of the number of teeth of gears, a
20 addendum modification coefficient, and in addition the
relation with the pressure angle (e2). Although it is
therefore difficult to illustrate and depict such
ihterference, calculation was made within the aforesaid
range of pressure angles from 15 to 18 degrees under the
25 condition that the number of - teeth of the smal; gear
is limited to a maximum of 35. It is preferred that

this number is reduced since it determines a contact

frequency constituting the basic frequency of the vibration
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pressure relating to a contact frequency conponent which is the fundanental
frequency associated with a load factor. A line including synbols '
[err]corresponds to the presently preferred enbodi ment while another |ine
20 i ncluding synbols (X) corresponds=td7tkRe conventional gear. As is
evident fromFig. 12, when the load factor is 30%or nore, there is a 7,
di f f er ebcenofis@0otfo the diedidt weeht thas t eenAfounid firem ddvé Inesulder st oot
fromthe foregoing 25 description, in the el evator hoisting apparatus in
accor dancethathat Ae 35 seshile nienthempper léndtti oIngesddidsisanbl y
including a pair of gears whose axes are parallel to each other is |ocated
in the subtoatheageaaniagcondicng to 1his embeodimentmbiayingnd a pair of the
sheave and the brake system bei ng respectively disposed on the input shaft
and out putPER&BUref angle @fuck] ctegreees aandndl heighits ofr lakfemedulabl es a
reduction in the size and wei ght 5 of the apparatus and the conpact |ayout
of eachScowpsRePrepaxes, a gapenpionrlkgeayshaming it qumbey tof t he
sheave, a burden applied fQ the gears is smaller than that applied to
prior-art §eekB. faceemdEh s hebixsanglensedt ASRUTracy &% a5% safety and
reliability. 1Q0 .. . - In.,addifion, it is pqgssible tQ reduce the |evels
Of notse oHEIRLLES: HhOSR @F e PIeressigcRBRPAIReRte (D8 SUvanD

el evator hoistigg nmachine .having a hel Lcal gear pe reduction gear
Rssendly WRLABAL SBRE: TAY iR HAeh o HEGTMEfoage sPo RAYE  RASAT S s-

angle of 20 degrees and a full-depth teeth type (that

Y

10 is, the height (or hight) is 1 modﬁle;) The present | o
embodiment and the conventional gear wefe incorporated
in the same gearbox for fhe.pufposes of measufihg the
level of noise prbdhééd by the résﬁécﬁive gearsQ In
consequence, the result piotted in Fig. iz'was.obtained.
15 ' " Fig. 12 shows variations in the level of sound
pressure relating to a contact freéuency component which
is the fundamental frequency associated with a load
 factor. A line including symbols (C)) céﬁresponds to
the'preSently'preferrea:embodiment while-another line N
20 including symbols (X) cofresponds'to'fhelcohvéntional |
gear. As is evident from Fig. lﬁ,lwhén tﬁe 1bad.factor
is 30% or more, there is a difference of 10 to 14 ds
between the twdi' o | .
As will be readiiy understood'froﬁ the foregcing
25 description, in the elevator hbisting apparatus in -
accordance with the present invention, the reduction gear
assembly inc1uding a pair of'géars whose axéé.éfe parallel

to each other is located in the subétahtial center, the

i

3



.15"advant ages when the gears are produced. It is therefore possible to
reduce the level of noise and vibration transnmitted to the el evator cars
iand to a residential ‘'roomin the vicinity gf t he uppernost floor of a
bui di.ng structure: In'the consequence, The guantity of various 20 neasures
fol sound jnsu|ation can be reduced as qﬁgpqéed with the prior art, and

¥
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. respectively éobg?'gggiriggﬁ}i flo b %é;&&%é’“ém?ﬁ‘ék 'Eﬂaﬁa'q: ageduction

gear assenbly, said ng electric or beirng located on the side of
sai d i nput shabbl 188! @oS pird oFAAME Jll-<, DIPkEra¥stE ehe beedkad on the

~side of said 1 out put “shaft, on€ bearing of said sheave being integral
invention is superior in safety and reliability.
U | 10 | ' In addition, it is possible to reduce the
levels.of noise and vibration attributed to ehgagemeht
.Of thé.ggars of the elevator hoisting machine having a
helical gear type reduction gear assembly without
lowering the strength of the gears and providing dis-.
15 advantages when the gears are produced. It is therefore
possible to reduce the level of.noise and_vibration
transmitted_to the elevator cars and to a residential
r0qm in the vicinity of the uppermost floor of a buiding
structure. 1In the consegquence, the quantity of various
20 measures for sound insulation can be reduced as compared
with the prior art, and furthermore, if the conventional
sound insulation measures are not modified, -the level of
noise and vibration can be further lowered, whereby it
is possible to provide low-cost elevator hoisting

25 apparatus featuring a silent operatibn.
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mATh a gearbox—of—satd reduction gear assenbly, and said helical gears
gle of 15 to 18 degrees. 2. . - An elevator hoisting
g Elau Iﬂ@ ﬂl to claim1, wherein said |arge gear i's supported within
I an gear assenbly in a cantil ever manner by ‘said i nput
haft of .sai d reducti-on gear assenbly.ig. . _An elevator hoisting wh
‘pparatus havi ng a reduction gear assenbly connected to a driving el ect %%
not or and acﬂmmmgt a main rope being reeled around said sheave for 25
supporting a car in a suspended manner so that said car may 20 be noved
upwar dl y and downwardly, said reduction gear assenbly including therein a
plurality of helical gears whose dianeters are of different sizes fromone
ot her and wili.ch are nduntelevatordpiating gpnanatius; hagving & reductiornal |
and | arge gears of said helical gears being connected respectlvely to said

i nput shaft S99F %Sﬁ“&hbtﬁt’@?ﬁiﬁeq Fa & % éﬁlﬁ iegiadic aakamIgnd saj d
driving elegéﬁ%f nmot or bei ng | ogateed on the side o ut s aft whi | e
sai d sheave f'braali‘? gﬁw Iseledy et sﬁaidg %'fép

out put aft | d t

salg reduct (B %grbgétr%% %bﬁ%t ﬁgnd sa @q%e"%qméga?sg{ ﬁla\/a%ﬂggaaﬁbl?a%}en u’Fn of
1.1to 1.3 dlﬁ"ﬁmg d Addendum
and a root romthe A@hi &ﬁw t eet ¥, Qié%ﬁ%i%}?e@ tor hoisting

appar at Us aGYeMig, tiqzda\fairﬂé tHYUR B S IANSE dIeHel foBlRpEaESd Wi thin
sai d reduction gear assenbly 1n a cantilever manner by said input

whose diameters are of different sizes from one another and

o/

whicﬁ are mounted on'respectiVe.gsrailei shafts, at least
10 .small and large gears ‘of said helical gears being connected
respectively to said input shaft and said output shaft in
said_reduction gear assembly, said driving electric motor
being locsted on the side of seid:ihput shaft whiie said
'sheave and a brake system are located on the side of said
15 output shaft, one bearing of said sheave being integral
with a gearbok of said reduction gear assembly, and said

helical gears having a pressure angle'of'ls to 18'degrees.

2.  An elevator hoisting apparatus according to claim
1, wherein said large gear is supported within said
20 reduction gear '‘assembly in a cantilever manner by said input

shaft of said reduction gear assembly.

3. An elevator hoisting_apparatus-having a reduction
gear assembly connected to a driving electric motor and a
‘'sheave, a main rope being reeled around said sheave for

25 supporting a car in a suspended manner so thst said car may

W .



s%aft of said reduction gear assenbly. 5. ' An el mﬁ‘

appat afus according to claim20 3 or 4, wherein saiit Hm:‘mmg“l\ave
st mngs *

pressure angl e of 15 to 18 degrees. 6. An el ev
apparatus construct'ed substantially asiuwfan described with reference to
andfag_jllustrated in Figs. 1 to 4 and Figs. 7 to 12 of the 25

aCCOﬁpanying drﬁ&‘ﬂ&@ed upwardly and downwardly, said reduction gear
assembly including therein a plurality of helical gears
whose diameters are of different sizes from one other and
which are mounted on respective parallel shafts, at least
5 small and large gears of said helical gears being connected
respectively to said input shaft and said dutput shaft in
saild réductioh gear aésembly, said driving electric motor
being located on the side of said inpuf shaft while said
sheave and a brake system being located on the side of said
—/ 10 output shaft, one bearing of said sheave being integral with
a gearbox of said reduction gear assembly, and said helical
gears having a deddendum of 1.1 to 1.3 module which is the
value obtained by subtracting an addendum and a root from

the depth of the teeth.

15 '4. An elevator hoisting apparatus according to claim
3, wherein said large gear is supported within said
reduction gear assembly in a cantilever manner by said input

shaft of said reduction gear assembly.

5. An elevator hoisting apparatus according to claim
20 3 or 4, wherein said helical gears have a pressure angle of

15 to 18 degrees.

6. ~An elevator hoisting apparatus constructed
substantially as herein described with reference to and as
illustrated in Figs. 1 to 4 and Figs. 7 to 12 of the

25 accompanying drawings.




