ELEVATOR SYSTEM BACKGROUND OF THE | NVENTI ON The present invention relates to
an elevator systemin which a car and a counter weight are noved al ong
guide rails in an elevator shaft. 5 DESCRI PTI ON OF RELATED ART Her et of or e,
t here has been proposed an elevator systemin which a car and a S
counterwei ght are suspended by 3:1 roping. For exanple, JP-A-2004-83231
teaches in paragraph 0023, Fig. 1, Figl # etc. that 10 the tension exerted
to a rope beconmes two third (2/3) as conpared with a conventional 2:1
roping elevator system the wmn@wrdrorsysaeMequi red of a drive unit is
reduced and therefore the drive unit can be nade snmall. However, in the
el evator systemdisclosed in 15 the above-nentioned patent docunent, the
vertical projection of an end of the drive unit on the side renote froma
sheave protrudes beyond the vertical projection of the car. Thus, when a
wor ker on the car _does nai ntenance such as inspection or replacenent for 20
a brake sectPBRKGROENBoSFt T8R ABVENTSPNof the drive wunit on the side renote
fromthe sheave, a space in front of the brake section or the position
detector is too narrow'EoPEERTEHI eRVFY AP y SoaESthé Wk SLSURMMBRY OF THE
| NVENTI ON AnsobLect.of %he pr esent igvention is to.

ystem in which'" a car and a counter weight are moved

along guide rails in an elevator shaft.

5 DESCRIPTION OF RELATED ART
Heretofore, there has been proposed an
elevator system in which a car and a counterweight are
suspended by 3:1 roping. For example, JP-A-2004-83231
teaches in paragraph 0023, Fig. 1, Fig. 7, etc. that
10 the tension exerted to a rope becomes two third {(2/3)
as compared with a conventional 2:1 roping elevator
system, the wind-up torgue required cof a drive unit is
reduced and therefore the drive unit can be made small.
However, in the elevator system disclosed in
15 the akove-mentioned patent document, the vertical
projection of an end of the drive unit on the side
remote from a sheave protrudes beyond the vertical
projection of the car. Thus, when a werker on the car
does maintenance such as inspection or replacement for
20 a brake secticn or a position detector of the drive
unit on the side remote from the sheave, a space in
front of the brake secticn or the position detector is

too narrow to conveniently carry out the work.



provide an el evator systemhaving a small-sized drive wunit which
facilitates mai ntenance of a brake section 5 and a position detector
thereof. To attain the above end, the present invention provides an

el evator system having a car and a counter wei ght suspended by a rope
within an el evator shaft and driven by a hoist, which conprises a 10
suspendi ng pull ey provided on the uppep part of the <car, a rope hitch
provi ded on the car, a suspending pulley provided on the upper part of the
count er wei ghspMMaRE aFr CHE NNVENTEOBVI ded on the upper part of the counter
wei ght, wherein the vertical projection of a 15 sheave of the hoist is not
overl apped with that ofint bé&jecar odhithe phreseert iicedlengrigjirecits dre of a br ake
section on the side renbte fromthe sheave lies within that of the car
Further, thepiravédei en plevades avséksyarorinRe systldmsiadthginivwar and a
counter wei ght susEended in an elevator shaft by a rope and driven by a

hoi st, whi chnéénpriisas facdddpengsngaputieapnsconided bkomkehseqdipper part of
t he car, a rope hitch provided on the car, a suspending pulley provided on
t he upper °paffdof QBSﬂﬁéOBOGﬁFéFtﬂéléﬁﬁre§ﬁd a rope hitch provided on the
upper part of the counter wei e|n the vertical projection of a

sheave of the hoist is ﬁo?tﬁégplgﬁﬁeé Wiet Rnat-N6r PFESddr, and the

vertical projection of an
P &nvenglon provides an elevator system having a car and

a counter weight suspended by a rope within an elevator
shaft and driven by a hoist, which comprises a

10 suspending pulley provided on the upper part of the
car, a rope hitch provided on the car, a suspending
pulley provided on the upper part of the counterweight,
and a rope hitch provided on the upper part of the
counter weight, wherein the vertical projection of a

15 sheave of the hoist is not overlapped with that of the
car while the vertical projection of a brake section on
the side remote from the sheave lies within that of the
car.

Further, the invention provides an elevator

20 system having a car and a counter weight suspended in
an elevator shaft by a rope and driven by a hoist,
which comprises a suspending puiley provided on the
upper part of the car, a rope hitch provided on the
car, a suspending pulley provided on the upper part of

25 the counter weight, and a rcpe hitch provided on the
upper part of the counter weight, wherein the wvertical
projecticn of a sheave of the hoist is not overlapped

with that of the car, and the vertical projection of an



- 3 end of a position detector of the hoist on the side renpte fromthe
sheave lies within that of the car. According to the invention, it is
possible to provide the el evator systemin which a drive unit is 5 small
and mai nt enance of the brake section and the position detector is ‘
facilitated. Ot her objects, features and advantages of the invention wll
becone apparent fromthe follow ng description of enbodi nents of the
invention taken in 10 conjunction with acconpanyi ng draw ngs. BRI EF
DESCRI PTI ON @ndTHE RBRAWSNGS dr gletkdidra ofi @l dfoexplai iy diodeto Wi nd a
rope in an el evator systemof the first enbodi ment of the invention. 15
Fig. 2 is a memozentfalorseatis ahalawd awesf wiitldiustutetti ngf arhelayvmat or shaft in
the el evator system of the first enbodi mnent of the invention. Fig. 3 is a
sectional view of a hoifstconditige tceltdeatioresysitoam aft tive dagsiblerbodi nent  of
the 20 invention. Fig. 4 is a right side view of the elevator shaft in the
el evat or syspepvéfict haef edsvageodivedem it wiHeh velnrivh UHY.15 is a front
view of the elevator shaft 25 in the elevator systemof the first
enbodi nenf ofMgRé and maintenance of the brake section and the

position detector is facilitated.

Other objects, features and advantages of the
invention will become apparent from the following
description of embodiments of the invention taken in

10 conjunction with accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a view for explaining how to wind a
rope in an elevator system of the first embodiment of
the invention.

15 Fig. 2 is a horizontal sectional view of
illustrating an elevatcor shaft in the elevator system
of the first embodiment of the invention.

Fig. 3 is a sectional view of a hoist in the
elevator system of the first embodiment of the

20 invention.

Fig. 4 is a right side view of the elevator
shaft in the elevator system of the first embodiment of
the invention.

Fig. 5 is a front view of the elevator shaft

25 1in the elevator system of the first embodiment of the
invention.

Fig. 6 1is a view explaining how to wind a



invention. Fig. 6 is a viewexplaining howto wind a - 4 rope 5 in an
el evator system of the second enbodi nent of the invention. Fig. 7 is a
hori zontal sectional view of an elevator shaft in the elevator system of
t he second 5 enbodi ment of the invention. Fig. 8 is an external view of a
hoist in the elevator systemof the second enbodi ment of the invention.
Fig. 9 1is aright side view of the elewator 10 shaft in the el evator system
of the second enbodiment of the invention. Fig. 10 is a front view of the
el evat or shafdopd 1B tihe & evahworteysdemeai dhelsecontbeibatheodnteof the
invention. 15 Fig. 11 is a front view of an elevator shaft in an elevator
system of theft hihed iemeodiiment of the invention. DETAILED DESCRI PTI ON OF
THE I NVENTI ON  Expl anation w Il be hereinbel ow nade on 20 enbodi nents of the
invention with referendda-o* he aadvonpanyialg sheaviongl Figew 1of sam vi ew f or
expl aining how to wind a
elevator shaft in the elevator system of the second
5 embodiment of the invention.
Fig. 8 is an external view of a hoist in the
elevator system of the second embodiment of the
invention.
Fig. 9 is a right side view of the elevator
10 shaft in the elevator system of the second embodiment
of the inwventicn.
Fig. 10 is a front view of the elevator shaft
in the elevator system of the second embodiment of the
invention.
15 Fig. 11 is a front view of an elevator shaft

in an elevator system of the third embodiment of the

invention.

DETAILED DESCRIPTION OF THE INVENTION
Explanation will be hereinbelow made on
20 embodiments of the inventicn with reference to the
accompanying drawing.

Fig. 1 is a view for explaining how tc wind a
rope 5 in the elevator system showing the first
embodiment of the inventicn. Fig. 2 is a horizontal

25 sectional view of an elevator shaft in the elevator
system of the embodiment, and Fig. 3 is a sectional

view illustrating a hcist in the elevator system of the



rope 5 in the elevator systemshow ng the first enbodi nent of the
invention. Fig. 2 is a horizontal 25 sectional view of an elevator shaft in
the el evator systemof the enbodinent, and Fig. 3 is a sectional view
illustrating a hoist in the elevator systemof the - 5 enbodinent. Fig. 4
is aright side view of the elevator shaft in the elevator systemof the
enbodi nent, and Fig. 5is a front viewsof- the elevator shaft in the

el evat or system of the enbodiment. 5 The el evator system of the enbodi nent
has a confi gmbatdioentn wiich a dar &l digghtovedlaipraaw @bwrhe al ong gui de
rails 16a, 16b while a counter weight 12 is noved up and down al ong gui de
rails 17a, 1ElevEtercahaflt amd thecoumvartaeighatar? af eclstispended by the rope
5 10 and are driven by a flat type hoist 10. The flat type hoist referred
to herei n negmbodlifgindt, B@A g% short & fnanigthiswh athechi rekevahf a
rotational axis than a length in a direction orthogonal to the rotational

axis. Furtheshadt iimwdhd @lea@bicsn SoBteie darthe A ™ theans t he

direction perpendicular to a car door 2, and the direction Q%acom' ng away
t

fromthe Car door 2 inTt¥e SIEEF&TorS YSHETT Hi 1T DEFGTMIY tFad rear. The
(100 s1de oL s car dreans the 1 gl 5 de ol e Sor, 1 eved from
along guide rails 16a, 16b while a counter weight 12 is
moved up and down along guide rails 17a, 17b. The car
1 and a counter weight 12 are suspended by the rope 5

10 and are driven by a flat type hecist 10. The flat type
hoist referred to herein means a hoist having a shorter
length in the directicn of a rotational axis than a
length in a direction orthogcnal to the rotational
axis. Further, an inward directicn of the car 1 herein

15 means the direction perpendicular to a car door 2, and
the direction of coming away from the car door 2 in the
elevator shaft will be referred to as rear. The right
side of the car 1 means the right side of the car 1 as
viewed from an elevator hall.

20 A car upper frame 3 is installed on the
ceiling of the car 1, and a suspending pulley 8 is
mounted on the car upper frame 3. Further, a rope
hitch 4 is provided on the right side cf the car 1 in
the vicinity of a car flcor. Alsoc on the upper part of

25 the counter weight 12, a rope hitch 15 and a suspending
pulley 13 are mounted. The rope hitches 4, 15 have a
function of taking up an elongation of the rope 5.

In the upper part of the elevator shaft,



ceiling of the car 1, and a suspending pulley 8 is nmounted on the car upper
frame 3. Further, a rope hitch 4 is provided on the right side of the car 1
inthe vicinity of a car floor. Also on the upper part of 25 the counter

wei ght 12, a rope hitch 15 and a suspending pulley 13 are nounted. The rope
hitches 4, 15 have a function of taking up an elongation of the rope S. In
t he upper part of the elevator shaft- ¢ 6 there are installed two first
diverting pulleys 7a, 7b whose vertical projections are substantially
parallel totkath etrhetnstwilsecamd divert digeptliney$Qd.ey80 7Tavhoke verti cal
projections are substantially parallel 5 to each other, and another second
di verting pukwhepe9rerandad phicidcdivest amg publseépnntd allgs earerltlieal
projections are substantially perpendicular to the wvertical projections of
t he second dtveetihgopliblreyswodgscobd Thwefritisy gndetisn@apuldeys 7a, 7b,
the 10 suspending pulley 8, a drive sheave 11 of the fiat type hoist 10 and
the third di vepeEnyeptiiFey PFodretarnangee ssbsthat ieddivr padetliledl
projections are substantially parallel with one another. The second

di verting> ptPl 8§shoathel. apBdarnakfed §6CPRat diNeiri1ver Piiddie Y15 %r of ect i ons
are inclined to the vertical projections of the first diverting pulleys 7a,
7b. Every di #8ft Pnfhipdl fayersirgchrédSybdie "PRESCEREtHGAdf the car 1.

projections are substantially perpendicular to the
vertical projecticns of the second diverting pulleys
9a, 9. The first diverting pulleys 7a, 7b, the

10 suspending pulley 8, a drive sheave 11 of the flat type
hoist 10 and the third diverting pulley 14 are arranged
so that their vertical projections are substantially
parallel with one another. The second diverting
pulleys %a, Sb are arranged so that their vertical

15 projections are inclined to the vertical projections of
the first diverting pulleys 7a, 7b. Every diverting
pulley is located akbove the ceiling of the car 1.
Further, the positions of the rope hitcn 4, the
diverting pulleys 7a, 7b and the suspending pulley 8

20 are changeable because of adjusting margins provided in
left and right directions as viewed in Fig. 2, and a
suspending condition of the car 1 may be adjusted
during installation thereof.

Explanation will be now made ¢of how to wind

25 the rope 5 in the elevator system of the embodiment.
Basically, the elevator system c¢f the embodiment
employs 3:1 roping in which the car 1 and the counter

weight 12 are suspended with the use cf the rope



Further, the positions of the rope hitch 4, the diverting pulleys 7a, 7b
and the suspending pulley 8 20 are changeabl e because of adjusting nmargins
provided in left and right directions as viewed in Fig. 2, and a

suspendi ng condition of the car 1 nay be adjusted during installation

t hereof. Explanation wll be now made of how to wind 25 the rope 5 in the
el evator system of the enbodinent. Bagically, the elevator system of the
enbodi ment enploys 3:1 roping in which the car | and the counter weight 12
are suspendediwichlzst He U$Se ehd hdea gpspendirly tehdseyvls 85,13nd t he
suspendi ng pulleys 8, 13. Specifically, as shown in Fig. 1, at first, one
end of the Sppeificalfliyxedst shioher raopeéig.t dh Atorfitdet right emd def of the
car 1 in the vicinity of the car floor, and 5 the rope 5 is extended upward
fromthe ropé&he repes Sand fiigethde dbcerded Mdrtictort aint yeHe omaiHe fir st
diverting pulley 7a to the other diverting pulley 7b by which the rope 5

i s turned domAggr @I rEhet ger, 1t A Chise VB i ity wed e il oy ¢ind he
suspendin% pulley 8 on the 10 upper part of the car 1, then is wound around
the upper 2 paff &PPEhe d6cEd SRS Litwg HuIfiTayr ddie P drtsdy |4 iad wound
around the upper part of the other secaond pulley. 9b so as to be turned
downwar d. Thers, “'RE F&ﬁ@ngeﬁg%Qﬁdﬁﬁ@téﬁgdhéqﬂﬂaqwﬁmﬁlﬁﬁﬁtd%ﬁGEQﬁ?qurther

ot her Secondpulley 7a to the other diverting pulley 7b by which the

rope 5 is turned downward. Further, the rope 5 is
turned upward by way of the suspending pulley 8 on the
10 wupper part of the car 1, then is wound arcund the upper
part of the second diverting pulley 9a, and further, is
wound around the upper part ¢of the cther second pulley
9b so as to be turned downward. Then, the rope 5 is
wound around the lower part of the further other second
15 diverting pulley 9c so as to be turned upward, and is
then wound arcund the drive sheave 11 of the flat type
hoist 10 so as to be turned downward. Then, the rope 5
is turned upward by way of the suspending pulley 13 on
the upper part of the counter weight 12 and is extended
20 to the rope hitch 15 on the upper part of the counter
weight 12 by way of the third diverting pulley 14. The
cther end of the rope 5 is fixed to this rope hitch 15.
The flat type heoist 10 is installed so that a
part of its vertical projection is positicned between
25 the vertical projection of the car 1 and that of an
elevator shaft wall 18, and the remainder of the
vertical projection of the flat type hoist 10 is

cverlapped with that of the car 1. As shown in Figs. 2



15 diverting pulley 9c so as to be turned upward, and is then wound around
the drive sheave 11 of the flat type hoist 10 so as to be turned downward.
Then, the rope 5 is turned upward by way of the suspending pulley 13 on

t he upper part of the counter weight 12 and is extended 20 to the rope hitch
15 on the upper part of the counter weight 12 by way of the third diverting
pulley 14. The other end of the rope 3 i.s fixed to this rope hitch 15. The
flat type hoist 10 is installed so that a part of its vertical pro~ection

i s positionednbeByeehe 2pikhe iveptricedldepr ajhectdion wiftH he mearod and t hat of
an el evator shaft wall 18, and the remainder of the vertical projection of
the flat typeochposedlefi s stedolragfedndl h rotatr ¢ff tdre tdag slidd vseashown in
Figs. 2 - 8 and 3, the hoist is provided therein with a notor conposed of
a stator 27 &nhg slegeorr28hedtt Weldi d€,nead wid e dvatkr shafiomadl 18, and
with a brake section 21 and a position detector 22 on the opposite side of
the 5 notor whthat Resdiiiva dREarEcTl Znoer fdsedribveridisetddetn. of RUre her, in

t his enbodi nent, the counter weight 12 is located in the rear of the car 1
in such ad pBsteiroithathg paitveofhepadeydrit iddernasissktirmrdfettiren{l at type
hoi st 10 is overlapped with the vertical 10 projection of the counter weight
12. Further, the vertfEaFPEroj Bt FoASofMPRELGER t oAl &H er of the

weight 12 is located in the rear of the car 1 in such a
position that a part of the vertical projection cf the
flat type holst 10 is overlapped with the vertical

10 projection of the counter weight 12. Further, the
vertical projection of the gravitational center of the
flat type heoist 10 is positioned substantially between
the vertical projections of the pair of guide rails
17a, 17bof the counter weight 12, and accordingly, a

15 1load of the flat type heist 10 may be supported by the
pair of guide rails 17a, 17b of the counter weight 12
through the intermediary of a support member which is
not shown.

As described above, according to the

20 embodiment, because of 3:1 roping, the suspended lcad
is distributed tc the three ropes, and accordingly, the
suspended loads imparted to the diverting pulleys are
reduced, resulting in reduction of the torque of the
flat type hoist 10. That is, structural members and

25 the flat type hoist 10 cf the elevator system 10 may be
made small and thereby it can be expected is possible
to expect to reduce the manufacturing cost.

Further, with the provision of the second



flat type hoist 10 is positioned substantially between the vertical
projections of the pair of guide rails 17a, 17bof the counter weight 12,
"and accordingly, a 15 load of the flat type hoist 10 nmay be supported by the
pair of guide raiis 17a, 17b of the counter weight 12 through the o
intermedi ary of a support menber which is not shown. As described above,
according to the 20 enbodi nent, because of 3:1 roping, the suspended | oad

is distributed to the three ropes, and accordingly, the suspended | oads
inparted to theeditderd ipngd Jpuld &ps dite Yeduded, pasisuldn ngf | the efilegti on of
the torque of the flat type hoist 10. That is, structural nmenbers and 25
the flat typeyvpe stoibd df0 tieey dleevatiorstsydst ekt neyhshepofatieosnaf | and
thereby it can be expected is possible to expect to reduce the

manuf act uri ngheodtlatFiviieemoiiitt LG He mrdvdssiash i9f tihies sdprdiimegt diverting
pull eys 9a, 9b, 9c, the position of the flat type hoist 10 may be adj usted.
Thus, the posict itdatof-he e mligalt ypye nsitsiiom ef S haljdisitel shea ¥ st brbodi ment
so that the vertical projection of the drive sheave 11 5 is not overl apped
wi th that Sof iSh&otar VELAFPReS e Werthiddaloforidje@aon’ oftaf e of the brake

section 21 on the side renmote framthe sheave 11 is located withjn that of
The cor 2 R taf SErian G e do tue brake A N

on the side remote from the sheave 11 is located within
that of the car 1. With this configuration, the brake
section 21 of the flat type heist 10 is located facing

10 a wide space in the elevator shaft, and accordingly,
the maintenance of the brake section 21 can be easily
carried out. Similarly, as the vertical projection of
an end of the position detector 22 on the side remote
from the sheave is also located in that of the car 1, a

15 wide space is present before the position detector 22
of the flat type hoist 10, and accordingly, the
maintenance of the position detector 22 can be
simplified. Further, work may be done near the brake
section 21 and the position detector 2, and

20 accordingly, the maintenance work can be easy and safe
in that the worker need not lean out of the car.

Further, in the embodiment, since the

vertical projection of the position detector 22 is
located within that of the car 1, there is such an

25 advantage that even though the worker accidentally
drops a component part during the servicing, the
compenent part may highly possibly remain on the upper

part of the car 1 without dropping ontc the bottom of



section 21 of the flat type hoist 10 is located facing 10 a w de space in
the el evator shaft, and accordingly, the maintenance of the brake section
21 can be easily carried out. Simlarly, as the vertical projection of an
end of the position detector 22 on the side rempte fromthe sheave is al so
| ocated in that of the car 1, a 1S wde space is present before the position
detector 22 of the flat type hoist 10i1¢and accordingly, the maintenance of
the position detector 22 can be sinplified. Further, work may be done near
t he brake sectheorlZWadnd tsheffosi ti on detector 2, and 20 accordingly, the
mai nt enance work can be easy and safe in that the worker need not |ean out
of the car. Further, ifia-hé érfbadiviemn  fai o tdieniveg thewal tprojedti on of

t he position detector 22 is located within that of the car 1, there is such
an 25 advanttéige rowat Sevién &%@ew&t@my@emﬁ@mwﬂw d¥9peN@ conponent
part during the servicing, the conponent part may highly. p055|bly remai n on
the upper p&MPcgirERs rtﬁamhﬂ%ﬁﬂﬁldﬂbpﬁf - oht®s the Pt $OmTdF - 10 the
el evat or shaft Fig. 6 is a view far explalnln howto wind the rope 5 in

t he el evator S?f&@ﬂaéhg\ﬂneﬂg %Ath &0s S E BB th e mt™ df08 et $YReMt i ®h, Fig. 7

is a horizontal, cti.onal vi wof n el evator shaft.in the evat or of
E% is eﬁ% dlment ﬁig %s an external view © ehozst

in the elevator system of the embodiment, Fig. 9 is a
right side view of the elevator shaft in the elevator
system of the embodiment, and Fig. 10 is a front view

10 of the elevatcr shaft in the elevator of the
embodiment. The elevator system of this embodiment has
a configuration basically the same as that of the first
embodiment, and explanation will be made below with a
focus on differences from the first embodiment.

15 In this embodiment, instead of the flat type
hoist 10 used in the first embodiment, there is used a
long type hoist 23. The long type hoist herein means a
hoist having a lcnger length in the direction-of a
rotation axis than a length in the direction orthogonal

20 to the rotational axis.

As shown in Figs. 7 and 8, a drive sheave 24
is arrandged in the hoist on the side near an elevator
shaft wall 18, and a brake section 25 and a position
detector 26 are provided on the opposite side from the

25 drive sheave 24 with a motor interposed therebetween.

BAccording to this embodiment, technical
advantages similar tc those obtained in the first

embodiment can be attained concerning the maintenance



this enbodinent, Fig. 8 is an external view of a hoist in the elevator
system of the enbodinent, Fig. 9 is a right side view of the el evator shaft
“in the elevator system of the enbodinent, and Fig. 10 is a front view 10
of the elevator shaft in the elevator of the enbodi nent. The el evator system
of this enbodi nent has a configuration basically the sane as that of the
first enbodi nent, and explanation wli1be nmade below with a focus on
differences fromthe first enmbodinent. 15 In this enbodi ment, instead of the
flat type heiogk 2@ tded liomat heyde hsti senfeadi mehirthdwer esirscaigest a | ong type
hoi st 23. The long type hoist herein nmeans a hoist having a |onger |ength
in the direcbtindy ¢hea vegttdtadn paxdijeatiam @1 digt pdsittivn digteetion
orthogonal 20 to the rotational axis. As shown in Figs. 7 and 8, a drive
sheave 24 i g%aprangddoi irhifte Hoitde dFatMee ssicdd afeaddS @relrsaitoronahaft wal |
18, and a brake section 25 and _a position detector 26 are provided on the
opposi te si d¥ithdm the 25rdiced SFeIretipmnniath Benvtadr I mtidlpoets
t her ebetween. According to thi ?léenbodi ment, technical advantages simlar
to those dbt&MF8d 3 n aFNENRES héthGdieRe it oUE F&Sattehikfdd concerning t he
mai nt enance - 11 rg of the long type hoist 23.. Further, since not only
the verti cal aﬁic&f:lg\é\%a N Yof T ORE So%iof%(?ﬁle&%‘t &6tdy during the
maintenance work of the position detector 26é or the
brake section 25, the component part may highly
possibly remain in the upper part of the car 1, not
10 dropping ontc the bottom of the elevator shaft.
Fig. 11 is a front view of an elevator shaft
in the elevator system showing the third embodiment of
the invention. Since the elevator system of this
embodiment has a configuration basically the same as
15 that of the second embodiment, explanation will be made
below with a focus on differences from the second
embodiment.
In this embodiment, a rope hitch 19 is
provided on the lower part of a floer panel of a car 1,
20 and a fourth diverting pulley 20 is provided on the
right end cf the floor panel of the car 1.
Next, explanation will be made of how to wind
a rope 5 in the elevatcer system of this embodiment. At
first, one end of the rope 5 is fixed to the rope hitch
25 19 provided on the lower part of the floor panel of the
car 1, and the rope 5 is extended frcom the rope hitch

19 upward along a side of the car 1 by way of the

fourth diverting pulley 20 provided on the end of the



26 but also that of the brake section 25 are positioned wthin the vertical
projection of the car 1, there is 5 such an advantage that even though the
"worker accidentally drops a conponent part during the nmmintenance work of
the position detector 26 or the brake section 25, the conponent part nay
highly possibly remain in the upper part of the car 1, not 10 dropping onto
the bottom of the elevator shaft. Fig.141-is a front view of an el evator
shaft in the elevator system showi ng the third enbodi nent of the

i nvention. SiEhcert henellewdt ahesystrerh ab thifd rsemaddiarenindasilaieonf i gurati on
basically the sane as 15 that of the second enbodi nent, explanation wll be
made bel ow Wat h Helwotoswanddithkerepees Bubmetiversdcorned trbddiment. In this
enbodi ment, a rope hitch 19 is provided on the |lower part of a floor panel
of a car 1, d20ecandng Podlel dievést ithg palteeyrs20 s $rprtd dddiesn t he ri ght
end of the floor panel of the car 1. Next, explanation will be nade of how
to wind a repec8imAntfe el evator systemof this embodiment. At first, one

end of the rope 5 is fixed to the ro%g hitch 25 19 provided aon the | ower
part of tRe floor panefCEPTERBI ¢&r CRISafEPPREMEGPe 5 SCdNd@dEnded fromt he

rope hitch 19 upward along.a side of the car. 1 by way of the fourth
di verting puﬁggﬁ EBgEFo§FHgaaSntPhE%8ﬁ8 gptepaed 1n the’ second

embodiment can be attained. Further, since the rope
hitch 19 for the rope 5 is arranged in a substantially
horizental directicn, the vertical dimensions of the

10 rope hitch 19 can be made small even when the length of
the rope hitch 19 is required to be longer, and
accordingly, it is possible to limit vertical
dimensions of components provided underneath the floor
of the car 1 to the extent of the diameter of the

15 diverting pulley 7a. Thus, the vertical dimension of
the car 1 can be decreased as compared with that in the
second embodiment, and when the slevator system is
installed in the elevator shaft of the same shape, an
effective elevating stroke of the car 1 can be ensured

20 of being longer than that in the second embodiment.
Further, in comparison with the seccond embodiment, an
application peoint of force exerted from the rope 5 to
the lower part of the car 1 is divided into two
positions of the rope hitch 19 and the diverting puliey

25 20, and thereby it 1is possible to effectively avoid the
concentration of the force.

It should be further understood by those

skilled in the art that although the foregoing



- 12 floor panel of the car | to a first diverting pulley 7a. Howto w nd
the rope 5 subsequently to the first diverting pulley 7a is the sane as is
‘in the other enbodinments. 5 According to this enbodi nent, technical
advantages simlar to those obtained in the second enbodi nent can be
attained. Further, since the rope hitch 19 for the rope 5 is arranged in a
substantially horizontal direction,-the wvertical dinensions of the 10 rope
hitch 19 can be made snall even when the length of the rope hitch 19 is
required to kedcngeriomiths aeeor diawty yon ithe serpossiméet s ooti the verti cal

di mensi ons of conponents provided underneath the floor of the car 1 to the
ext ent of thendieantstoer, dfhe hewwkEStdiorerits nptpul eyt F&. tiHdustotaedverti ca

di mrension of the car 1 can be decreased as conpared with that in the
second enbodiviegitcusarsdaness el glaslidtigratsymtemds be meadd | edthout he

el evator shaft of the sanme shape, an effective elevating stroke of the car
1 can be ens@e®drzorsf fremdheofgar itthaf 1t invetel eecomd Endodi ment .
Further, in conparison with the secaond enbodi nent, an application point of
force exert edPPEMtthdNeop@Peded (He WMsiver part of the car 1 is divided
into two positions of the rope hitch 19 and the diverting pulley 25 20, and
thereby it is possible to effectively avoid the



concentration of the force. it should be further understood by those
skilled in the art that although the foregoing - 13 description has been

"made on the enbodi nents of the invention, the invention

is not limted

thereto and various changes and nodifications nmay be nade wi thout
departing fromthe spirit of the invention and the 5 scope of the appended

clainms. - 14 CLAIMS: 1. An el evator-system having a car

and a counter

wei ght suspended by a rope and driven by a hoist, characterized by a

suspendi ng paLkeéysprovi ded on an upper part of the car,
provi ded on the car, a suspending pulley provided on an

a rope hitch
upper part of the

counter wei ght, and a PRopelkivatcl rpeewiteésd haryitnge a ugperarphrda ofunther count er
wei ght, wherein a vertical projection of a sheave of the hoist is not
overl apped Wethha sespeededpby] éctriope ehd ideivan bahd d1aiedt 4 cal

projection of an end of a brake section of the hoist on

a side renpte from

t he sheave i shpssictesasadwlihien stseenddng eall lgvojresiisiedfont il car. 2. An
el evat or systen1havin% a car and a counter  weight suiggyded by a rope and
a

driven by a HBPSE, PagRaPactBfi £6d b} &CBEsperdirngL5omi

proviteed on an

car, a suspending pulley provided on an upper part of

the counter weight, and a rope hitch provided on the

upper part of the counter weight, wherein a vertical

prejection of a sheave of the hoist is not overlapped

with a vertical projection ¢f the car, and a

vertical

projection of an end of a brake section of the hoist on

a side remote from the sheave is positioned within the

vertical projecticon of the car.

2. An elevator system having a car and a counter

weight suspended by a rope and driven by a hoist,

characterized by a suspending pulley provided on an

upper part of the car, a rope hitch provided

on the

car, a suspending pulley provided on an upper part of

the counter weight and a rope hitch provided

on the

upper part of the counter weight, wherein a wvertical

projection of a sheave of the hoist is not overlapped

with a vertical projection of the car, and a

vertical

projection of an end of a position detector of the

hoist on a side remote from the sheave is positioned

within the vertical projection of the car.

3. An elevatcr system according te claim 1 or 2,

characterized in that the rope is fixed at one end

thereof to the rope hitch provided on one side of the



upper part of the car, a rope hitch provided on the car, a suspending
pul I ey provided on an upper part of the counter weight and a rope hitch
"provided on the upper part of the counter weight, wherein a vertical

proj ection of a sheave of the hoist is not overlapped wth a vertical
projection of the car, and a vertical projection of an end of a position
detector of the hoist on a side renmstesfromthe sheave is positioned

within the vertical projection of the car. 3. An elevator system according
to claiml orcaz, tdharagteriyektisnddrhtupherd obeomnstifi¢ xedpat hohehend

thereof to the rope hitch provided on one side of the - 15 car, the rope is
ext ended upwdrsd thesmttaapploivatd by svahent taur ieds doWhiREEiBY way of a

first divertin pul l ey, is turned upward by way of the suspending pulley
of the car, i dleﬁdfuﬂr@ec%él@ﬁé‘ésé?bfwﬂl@f holetSByPHRY 1B a second

diverting pulley to be turned downward, and is turned upward b%/ way of the
suspendi ng P&y S tHE Gt &S WY 25010 D high ¢ opeedee fPkebN@t ~ anot her

end t her eof 5710 the rope hitch of the counter, i of athird

diverting pulyt PY KeYeldvat 5t R éht GicorRf Jz)eft(z?’%? 9 brroped
characterized iwn taha thed r.ope i S fc'! xedW atd ne egld o h reofuto tcrile rope
hitch provi &% oW 970\t dflr)t o $H Gor g%‘ﬁew of ‘{htgh%a?,s?%% t%Pe is
ext ended Upm@EQley of the counter weight, and the rope is fixed at
another end thereof to the rope hitch of the counter
weight by way of a third diverting pulley.

4. An elevator system according to claim 1 or 2,
characterized in that the rope is fixed at one end
thereof to the rope hitch provided on a lower part of a
floor panel of the car, the rope is extended upward
from the rope hitch by way of a fourth diverting pulley
provided on a side end part of a floor panel of the
car, is then turned downward by way of a first
diverting pulley, is turned upward by way of the
suspending pulley of the car, is wound around the
sheave of the hoist by way of a second diverting pulley
te be turned downward, and is turned upward by way of
the suspending pulley of the ccunter weight, and the
rope is fixed at another end thereof to the rope hitch
of the counter weight by way of a third diverting
hitch.

5. An elevator system according to any one of
claims 1 to 4, characterized in the hoist is of a flat
type.

6. An elevator system according to any one of



fromthe rope hitch by way of a fourth diverting pulley provided on a side

end part of a floor panel of the <car, is then turned downward by way of a
"first diverting pulley, is turned upward by way of the suspending pulley
of the car, is wound around the sheave of the hoist by way of a second
diverting pulley to be turned dowmmward, and is turned upward by way of the
suspendi ng pulley of the counter weightg and the rope is fixed at another
end thereof to the rope hitch of the counter weight by way of a third
diverting htlebms51 An €l ecatencsystiemdadaordiang the awisdneofof cdains 1 to
4, characterized in the hoist is of a flat type. 6. An elevator system
according tolany bmpeof - 16 clains 1 to 4, characterized in that the hoi st
is of a long type.



