REPLACENENT SHEET . . SHEAVE ARRAY ARRANGENENT FCR ELEVATCR
The invention relates to .an el evator conprising: 5 [ a)msghe@lq{asggg;{

coent er wei ght suspended by ropes; ' b) and a sheave ar Riplaced
gui di ng said ropes; - c) wth the ropes as paid oqt frmmm:@ u“"'
sheave arrangenment section for suspending said
a smal I er maxi mum . hori zont al ~ distance than the ropes as
paid out froman opposite second sheave 10 arrangemnment section
for suspending said countermelght and bei ' attached to
said car in the vicinig a
the center of gravi ty sal ?ﬁé:}rryt A‘i@a g!e’&&n‘?c ﬁg_ﬂg%f n%%va_tor i's known
fromthe docunent NL- A—98 437. The sheave 15 - arrangenent of the

" known el evator conprises a first sheave payi ng out - four ropes

for suspending the car and a second sheave, having a.stepped

cireunference, Paay skt rfﬂeénégfnwmr&%é@ 18 CRUNLHUIB SNt array
The two sheaves are arrgy par a axes at different heights. "The

f our. novi ng 3 *ﬁﬂ?%ﬁ tie theupperi sectdan 9 dtheildibdve 20
t hereafter. Due e s clrc nferen e of .the second sheave the

four ropes for suspeghlﬁégﬁﬁagﬁb rWEFﬁﬁ lﬁﬁv§¥?%ﬂ|{}ﬁ¥33?5rg€?pﬁﬁtuare
al di st ance suisgendas f oferr spspehdinguspecdin@rdeacebunterwveight for the
Furthernoreg rs k nprJ a ,sheave rrangengpt of, 25
four sheaves: %%ﬁ% dglrb%§ﬁghg§@@§ﬁﬁéﬁ+%€ %ﬁ@ﬁ&YéE%sf 598 Jiitmals such
ropes for asspefuwi ngxahplegr subxtanoidkYy pahe Mal%emf/eshhawmralagn‘ehle

ores, DY e ind PBREL 2 RURSOH 00 0RO VB g IO s angea.

sheave pai ds1 hparwadleirgel mupaait idivitaanceinf @n erdephréorapps DRg @ el yngar
one half o Wi h r ch e c ah a
substanti aFn Eﬁbgrt angeﬁgﬂen%tﬁ%géler??%%éy?ahe %ésgléﬁﬁé%h?ougﬂSEagE%ent g? or
gravity of maghine reymcerrangeg dochhet hapetrh@eq#pem A% papwibgingy and
stightly dfderaniaseseds of dashian L{ere8khKgefbhia JDMRbE 1BY beg.
exerted to the car. This |eads to oscil at ons to the novi ng car and 35
unconfortabl e feellngs of the passengers; the guide rollers provided on
both sides of the car may be danmged. '



-2 - . ' It Ts . “an obj ect of thelnventlonto prowd’e an el evat or

havi ng a uniform ascendi ng and descendi ng m)verrelnt This Sheiaidas Been Replaced -
“According to the invention, the elevator is characterized in t

d) = said sheave arrangenent, when viewed in plan, corrprrse§ a f m
sheave and a second sheave, formng a V-type rrangerre nt

axes of rotation of the two sheaves being angular to ‘each ot her

e) and a first nunber of said ropes is guided by said first sheave and a

remai ni ng, second nunber of said ropes i & guided by said second 10

-sheave. . Preferably, the sheave arrangement conprises four
sheaves form ng said - V-type arrangenent when -viewed in plan.
15 - - S¥eY: t H el Bvaconvientianakiedparablall i sheavient oarltmrve

corrprlSlaﬂrang@mw woducir E1évaess at théa@“&fser%%ﬁqe Dy a o
\Y

vertical oI u aiT secondaré conduct of
 nvent | CRLBERLES AT (FReH 3 matmmSawhashonr@mdmvely far fayay he

sheaves. £Fbrn thravweeptfaayenepk i pesE he
section o{, ?1: bui | di.ng %ﬁ%gd d nt Eg the I nvent| avlﬂ’
doscr i bedti ERSeCRENT M%gthﬁsﬁfore. due  tpefamirrtions hefd i n’@%?e?S

Fig. 1 and diifferemess!ifi RensAHs \&r ERY bbbﬁ%t Rt AV Ve Wded
using a ﬂ,&neﬁ ﬂ@égfm(xt r}.lns pealf-\-/gég ' sggee% ng% It.%% uz.('joepgs extra moments
'
are produced around the cé.r, causing damage of guide rollers
_provxded both sides of the car and feelings of uncomfortable
oscillation given to the passengers.
A first object of the present invention is to provide a
sheave array arrangement for an elevator, which can hold a
constant attitude of an elevator car during movement of the
car, that is, ascending and descending movement of the car.
A second object of the present invention is to provide a
sheave array arrangement for an elevator, which can reduce
~the installation space of sheaves.

In order to attain the above-mentioned objects, in the
first aspect of the present invention, there is provided a
sheave array arrangement for an elevator, which is arranged
in the upper section of a buJ.ldJ.ng and is adapted to suspend
a car .and a counterweight of the elevator, having such. an
array arrangement that a plurality of ropes paid out from a
.-sheave section for suspending the car to the car are
converged in the wvicinity of a vertical line passing through
the center of gravity of the car.

In the second aspect of the present invention, there is



sheave arrangenent in dccordance with the i nvention); . Fig. 2
IS a schematic perspective view iIIustggtlng a sheave 30 - '
arrangenent. of an elevator in accordan with' the.” - - -

anentlonprOVLded a shidafre 3rray dﬁkihééﬁbﬁﬁaﬁ°f|EM/elbU3t°3h|mgnﬂh3l°f
sheave arran

2
3 ReferFFﬁg %Lﬁf tpe Lipps* e PRI o ?s m? gngoggﬁelgngﬁﬁpted % 3
by neans sfispepd faxcey ants 2. colndexeighindefofthehcelevpters ihed ’x‘éd
to rope fiyi %gQTﬁiﬁ]ﬁMyfgb §fﬁgﬁ§ﬁcéOb%@ﬁeeﬂpﬁgbfgngaqa-%“t from 2

count erwei g e ropes s'are support first and second §£1 AVes.

4, 5 whi cﬁh&ﬁé'er Restiy §QEp§M5@Gﬁdri-n91ethap§éF SRR GRTalSHfg .

The first sﬁhséveccﬂ B4 4l 060 khe SHERYRUR AP izurRaAN! mmaémmaﬁ
sh

support nenber means eave I n,an el evator é %ﬁ@
The car 11-'I¢9§50a193~13w%t r §FPBr the ﬁi‘éﬁl"(fedsﬁﬁtbﬁf‘h L9 eSUFRER &Pgan
engaged Wcbuintewdigiie €t tife ldounterweight, the ropes from the sheave

for suspending the car to the car are conyerged in the
vicinity of the vertical line passing through the center of’
gravity of the car, thereby a Vv type.array arrangement is
‘formed. | | |

Further, it is prefered  to constitute  each of the
sheaves suspending the car or the counterweight, with the use
of a pair of sheaves. . ' ' '

With the sheave array arrangement as mentioned above,
the ropes fixed to the car can be converged in the vicinity
of the vertical 1line passing through the center of the
gravity of the car, and therefore the car can be elevated and
lowered with no extra mnoments beiné produced around the
center of gravity of the car. '

In an enbodiment, explanation will be made with
reference to the drawings. Reférring to Fig. 1 which is-a
schematic perspective view illustrating an elevator using a
linear motor, an elevator car 1 is fixed to one end of ropes
3 by means of rope fixing ends 2. The other end of the ropes
3 are fixed to rope fixing ends 7 which are secured to the
upper end of a counterweight 6. the ropes 3 are supported by first
and second sheaves 4, 5 which are rotatably supported in the upber
section of a building. The first sheave 4 and the second
sheave 5 are supported to a sheave shaft support member 9
through the intermediary of a sheave shaft 8 in an elevator
machine room..The car 1 has car guide rollers 11 provided_gp
both sides thereof and engaged with car guide rails 10.
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4 -The. count erwei ght” 6 has counterweight guide rollers 13 engaged with
counterwei ght 'guide rails 12. . The counterweight 6 1is arranged
~such that it performs rectilinear-notion in the vertieal _direction along
a colum .8 corresponding to the secdndary conduct or ‘of a Fi.near

i nduct i on ¥eeswhifles cothem eomstenppxbghed eat M h” eudstbywenohppergmmt

support seghhgRrkd $§C rﬁﬁgtéﬁ aw%gg' lé%@?@ﬂg%gg%&ﬁéé’v@a ei{%d igppqht

section 17 secured to a oor NUimer a
denotes tReUnLerReight & dixcagirangadesuchethatnits perthomsi mest ilinesd on

not or ShOV\ﬂoltriéxW5J.Q”b%ém”{re’::%z.@(af“caliéé@foggah%seﬁon%'ﬂmn 8

conductor is held |g he installation position rimary conduct or

19 al one BEFFAFROPEANT i Fer YRR ofeconfary g condughkort oP§r 29 jldinear

posi ti onedmancttzhm mfrwhpaht 150fsu;§§l@rtéauak:ewwmnd§ byn an upper
consi- der atli o qnce count erwel g

convent i onﬁf"3 r@%@grﬁa\f@“z}"ﬁé’r a:l'?elseé?“r%eﬁﬁnta Iﬁ?rﬂ'ubn‘i bﬁ?l“ht}'%/ela?dwade
di st ance, swm‘ntenﬂeéw se&ﬂonZ Ee>7hO§/§c::ar¥dty!ilﬁ shesvgoar Fragem . *

Upper  Sect REACIarY, oRREFL S ERESR AR, LERe PR g CSORGE o RACITR:

room linear motor. In the case of the linear induction motor shown
in this embodiment, it is of such a type that the conductor
*is held at the installation position; and the stator alone
performs rectilinear motion. In Fig. 1, the stator 19 is
positioned in the center part of the counterweight 6 in
consideration of Ehe balance of the counterweight 6. The
conventional sheaves have had a parallel array arrangement
having a relatively wide interval, as mentioned above.

Referring to Fig. 2 which is a schematic perspective.
view illustrating the sheave installation for a sheave array
arrangement according to the present inventicn, or a V-type
sheave arrangement in particular. The ropes 3 paid out from
the sheaves laid in the machine room in the upper section of
the building, pass through an ogening 2G in the machine room,
and are fixed to the rope fixing ends 2 on the car 1. as
Clearly shown in Fig. 2, a plurality of rope fixing ends 2
fixing a Dlurality of ropes ar concentrated in the vicinity
of the vertical line passing Lhkougn the canter of gravity of
the car
Fig. 3 is a plan view illustrating the sheaves arranged

in a V-shape as shown in Fig.2 . With this V-shape
arrangement, 2 plurality of car side ropes can be brought to
be close together. For example, in the case of the sheaves id
the V-type array arrangement in the present embodiment, the
minimum space distance L between the centers of the adjacent
sheaves as.shcwn\Fig. 3 is set to be_lOO mm, and on the

contrary, the maximum space distance between the centers of
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and are fixed to the rope fixing ends 2 on the car 1. As clearly shown in
Fig. 2, a plurality of rope fixing ends g fixing a plurality of ropes are
concentrated in the V|C|n|ty of the ver®¥ical |ine passing through the

center of ¢rB®i FPugtearmeight sidegsheaivesais et bw ESUStmat FAgM Hdece

sheaves ar rrﬂﬁﬁl@ﬂlcalav‘é—luéhaﬂ@ 23 ﬁgﬁ&@stgnghﬂle %hat Wﬂ@ Eﬂb%v\éss@ﬁeay

arr angenent e ropes can . rou t to be close

luralit
't oget her. %?g ?ch?ﬁ‘élﬁ‘asé'-%ftﬁﬁem LRVERE2an  §& factlyely
ar r.angerrentailbw!ae pr piaﬂﬁal@ﬂ@odbfe elshecdr apma%wcehél St@p€ecal line

bet ween the.c S h acent eaves as, sho set to be
100 mm m&%%%iﬁﬁetﬁ%?}lﬁﬁm c?@%eﬁ Sfc STRYIASE P h%hgcﬁﬁFeis of
t he count er wei ghThei peresiesey einventidn t Ra§5Pe8M desoribddiebe then®orelof

t he sheave arr,angenen ordi ng t.o the

I L
\pl)?eggflt | |t nl/ent i o?%%f ect | ve?;r%rfﬁvs ArIANEeHeny Lot F%)' egc 8V§p§%&tc"r?r1%

vertical |iembpdinen§.t hHowgherhe thet @gresent invention shculd not be
o limited to the above-mentioned V-type array arrangement. For
' example, with the use of a single sheave having a relatively
large size, if the ropes are paid out, egual to the width of
‘the rope grooves of the sheave, the adjacent xropes can be
fixed to the car easier than such a case that the ropes are
paid out from a plurality of sheaves, and therefore, the
ropes can be made to be relatively near to the vertical line
passing through the center of gravity of the car. Thus, the
present invention can be resalized in various arrangemants
without departing the cohcept and main £feature of the present
invention.

. Since the present invention is arranged as wenticned
above, there can be offered advantages mentioned below:

Since a plurality of rcpes are fixed to the car in the
elevator, being converged in the vicinity of the vertical
line passing through the centzr of gravity of the car, a.
constant. attitude of the céf can be maintained during
movement of the car. Accordingly, no extra moments ara
procduced around the center of gravity of the ca-, thereby it
is possible to practically provids an elevator which causes
extremely slight oscillation and which is very comforcable.

Further, it is possible to save the installation sgpace
of the sheave section ar—anged in the machine room of the
elevator.

Brief Description of - Drawings:

'Fig. 1 is a schematic perspective view illustrating an
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of grawty of the car 1. The |nvent|on results in the foIIovm ng

advant ages: Since a plurality of ropes are fixed to t he elemgaglﬁgt}ﬁgameenkeplaced'

bei:ng converged inthe vicinity of the vertical line pa55|ng
center of gravity of the car, a constant attitude of novefent JM[] Ill'lﬁgﬂ'u
can be mai nt ai ned. Accor di ngl y, no extra nonents are. .prod

to the center of gravity of the car, whereby it is possible to provide an
el evator which causes extrenely sli ght gsci | ati on and which is very
confortable. Furthernore? it is possibPe to save the installation space
of the sheave section arranged in the nachine_room qf el,ev c
6 elevator using QIIBIQAI% moorpn Ei8yat corrprlhm raégéﬁematl

a)

a car (1) andr'sei:&.ot':w«?r‘w&ht 14§ sevarangedabysneaee (Bpstallation of a
sheave array arrangement according to the present invention:;

and Fig. 3 is a top plan view illustrating the sheaves shown

in Fig. 2.
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b) and a sheave arrangenent  gui ding said ropes (3);: c) with the ropes |

(3) as paid out froma first sheave arrangenent - sect+on—for
suspendi.ng said car (1) being at a snaller naxi num ‘hori zont al
di stance than the ropes (3) as paid out from an oppo- Uijﬂmsﬂlltm,”“,
sheave arrangenent section for suspending said ~ count il
and being attached to said car (1) in the vicinity of a vertical

| i ne passing through the center of gra¥ity : of said car (1),
characterized in that d) said sheave arrangenent, when viewed in

pl an, conprises a first shea¥dalis and a second sheave (4), formng

a V-type arrangenment with the—exes of rotation of the two sheaves
(4,4 bei ng- angul ar to each ot her; e) and a first nunber of
said ropes (3). i ui gdeds i I st - sheave (4) and a renmining,
second nunb_rﬁr of qg,gi d r-qp%%afg) g‘lté‘-ay_ arrangement Sprsani ebevatosheawtich
(4). 2. @ BrEPESR 1% theaupgemhssetiosnabd £NeayEaPhsa0GATRY dapte
conprises to Buspenkdealafar ‘afddOad QU N Sai.d V-type rTangement Yarad
viewed in plag, . 3. The elevator of ¢ Sk ighty cfhdis rebevetoar, ietvdng
“drive is pi ovi d@&',raé’orﬁf#&ﬁmanpr chatky accyltag_-c‘ath.rty( e %ﬁggggq&gt °f‘5‘r Q:e

] Q
count e el (FROROR @bave C6deetont Ui budflotfng 5000 Lo enlome o0,

‘converged i icini
: ged in the Vicinity of a vertical line Passing through
the center of gravity of the car

. (2) a ?heave array arrangement for an elevator, which
is arra?ged in the upper section of a building and is wherein
the maxxmum.horizontal distance between ropes paid out from a
.Sheave section for Suspending the car to the car is reduced
so as to Pe less than the maximum horizontal distance between
ropes Pa{d out from the sheave section for suspending the
counterweight to the counterweight, the ropes from the sheave
ﬁ?r. %uspending the car to the éar are converged in the
VlCl?lty of the vertical 1line passing thfougﬁ the center of
gravity of the car, thereby a Vv type array arrangement i
formed. ) ) -
(3) a S?eave array arrangement as set for:h in claim 1
°r 2, wherein sheaves suspending said car and/or said
counterweight are each formed of a pair of sheave.
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