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30 the rear wall of the elevator shaft.

Parts 8a to 8c, extending between the traction sheave 5 and a
front hitch 9f, of a hoisting element 8 are wound round right and left
top sheaves 1a and 1b to suspend the car 1 in 2-to-1 roping. Parts
8d to 8i, extending between the traction sheave 5 and a hitch 9r, of

35 the hoisting element 8 are wound round the lower deflecting sheave
6, the upper deflecting sheave 7, and counterweight sheaves 2a and
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extend the useful life of the hoisting element of the machineroomless

elevator system and to further improve the space efficiency of the car
of the same.

A machineroomless elevator system in a first aspect of the
present invention having an elevator shaft and not having any ma-
chine room in an upper part of the elevator shaft includes: a car
guided by car guide rails for vertical movement in the elevator shaft;
a counterweight guided by counterweight guide rails for vertical
movement in a space extending along the rear wall of the elevator
shaft behind the car; a traction sheave disposed in a space above the
car at the top of the elevator shaft on either the right or the left side
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In the machineroomless elevator system, the upper deflecting

30 sheave generates vibrations as the car and the counterweight are

moved vertically. Since the vibration-isolating means, such as

rubber vibration isolators, are held between the base frame sup-

porting the upper deflecting sheave, and the support means, the

vibrations generated by the upper deflecting sheave are not trans-

35 mitted through the car guide rails and the counterweight guide rails

to the side walls and the rear wall of the elevator shaft. Since the
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=on In the machineroomless elevator system according to the
present invention, the support means may be provided with an
opening, and a vertically extending part of the hoisting element may
be passed through the opening.

In the machineroomless elevator system according to the
present invention, the hoisting element and the support means do
not interfere with each other. Therefore, the hoisting element can
be most properly extended and the support means can be disposed
at optimum positions.

' The machineroomiess elevator system according to the pre-
sent invention may further include a control panel for controlling the



5 operation of the driving device, disposed in a
region near either the right or the left side wall of
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rear wall of the elevator shaf® and a vertical plane
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~ precision equipment.
A machineroomless elevator system in a second aspect of the
present invention having an elevator shaft and not having any ma-
30 chine room in an upper part of the elevator shaft includes: a car
guided by right and left car guide rails for vertical movement in the
elevator shaft; a counterweight guided by right and left counter-
weight guide rails for vertical movement in a space extending along
the rear wall of the elevator shaft behind the car; a traction sheave
35 disposed in a space at the top of the elevator shaft near either the
right or the left side wall of the elevator shaft, and capable of being




right or the left side wall of the elevator shaft, and
capabl e of being 6 rotated about an axis of rotation
di agonal to the side and the rear wall on a
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30 Since the base frame can be supported on the three vibra-
tion-isolating means including the vibration-isolating means on the
side of the right counterweight guide rail, load on each of the vibra-
tion-isolating means is small. Thus, each of the vibration-isolating
means can be designed in optimum dimensions and the propagation

35 of vibrations generated by the driving device to the walls of the
elevator shaft can be surely intercepted.



35 of vibrations generated by the driving device to
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Since the upper deflecting sheave is disposed above the base
frame, a long part of the hoisting element can be extended downward
from the upper deflecting sheave. Thus, the hoisting element is
wound smoothly round the upper deflecting sheave to extend the

30 useful life of the hoisting element.

The machineroomless elevator system according to the pre-
sent invention may further include: lower deflecting sheaves dis-
posed below the traction sheave and near the side wall of the elevator
shaft, and respectively having transverse axes of rotation perpen-

35 dicular to the side wall of the elevator shaft to guide a part, extending
downward from the traction sheave, of the hoisting element sus-



shaft, and respectively having transverse axes of
rotati on perpen 35 dicular to the side wall of the

el evator shaft to guide a part, extending downward
fromthe tracti on sheave, of tﬂe hoi sting el ement sus
8 pend| ng the car and the counterweight, and a support

fr fth?)néél';%\& '?ﬁe te‘i‘We';@ﬁl{ ?ﬁdsé‘eﬁmot?'glf%\fne sup-

th as rane es a
pauprortmgvthe iower rtmﬂm]tmgwsheagedzpﬁiew teedwgefiasae; grherein

i
cotMB It Tl hadape s, fRfr S Lefca inehfiel fiaving upper
dommksr §bihednto téuppantporaanse fixed to H:hla zahtgilidﬁeh':bbrand the
ext 0 b
v o PLEERrAB I Buig Yoy it Seb I VR B8 Bhuhfifrd from
belth/eesupperhmeams; ah henfaentalndnehdaen exdendeds hofrizontally
ertic S. I r
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A long part of the hoisting element can be extended upward
from the lower deflecting sheave by increasing the length of the
30 longitudinal members. Consequently, the hoisting element can be
smoothly wound round the lower deflecting sheaves and thereby the
useful life of the hoisting element can be extended.
The machineroomless elevator system according to the pre-
sent invention may further include a control panel for controlling the
35 operation of the driving device, disposed in a region near either of the
right or the left side wall of the elevator shaft of a space extending
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tr pebsent ﬁhﬁ@vﬁoﬁn%e fHasedfranse! pRaY ihdlaidehg gldé \supgport beam
device t d connecti nc%
perpen |cu ar 'to t e rear wall the elevator shaft and extending
along the side wall of the elevator shaft, a rear support beam laterally
extending along the rear wall of the elevator shaft, a diagonal sup-
port beam parallel to the axis of rotation of the traction sheave and
fixedly supporting the driving device thereon, and connecting
members connecting the side, the rear and the diagonal support
beam. _

The support beams and the connecting members can be in-
dividualiy carried to the top of the eievator shaft, and the base frame

can be built by fastening together the support beams and the con-



menbers connecting the side, the rear and the diagona
support beam The support beans and the connecting
menbers can be in- 35 dividuaiiy carried to the top of
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Of the sildethe machlneroomless elevator system according to the

present invention, the rear support beam may be provided with an
opening, and a part, extending downward from the upper deflecting

25 sheave, of the hoisting element is passed through the opening of the
rear support beam.

In the machineroomless elevator system according to the
present invention, the side support beam may be provided with an
opening, and a part, extending downward from the traction sheave,

30 of the hoisting element is passed through the opening of the side
support beam.

In the machineroomiess elevator system according to the
present invention, the support means may be provided with an
opening, and a vertically extending part of the hoisting element is

35  passed through the opening of the support means.
Thus, the support beams of the base frame, and the support



support beam 1In the nmachi neroomn ess el evator system
according to the present invention, the support neans
may be provided with an opening, and a vertically
extendi ng part of the hoistindlelement is 35 passed
through t he opening of the support nmeans. . Thus, the
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20directions. Parts of a hoisting el enent correspondi ng
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A machineroomless elevator system in a preferred embodi-
ment according to the present invention will be described with ref-
erence to Figs. 1 to 5. In the following description, directions In
25 which the doors of a car moves are called lateral directions, a di-
rection in which persons walk out of the car is a forward direction, a
direction in which persons walk into the car is a rearward direction,
and directions in which the car moves are vertical directions. Parts
of a hoisting element corresponding to the parts of the hoisting
30 element of the machineroomiess elevator system shown in Fig. 6 are
designated by the same reference characters.
A machineroomless elevator system in a preferred embodi-
ment according to the present invention shown in Figs. 1 to 5 has a
car 10 guided by a right car guide rail 11R and a left car guide rail 11L
35 for vertical movement in an elevator shaft S formed in a building. A
right door 12R and a left door 12L placed in the open front side of the
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carqgl0. if\othéivofds, e dppefichr sheaves 16R and 161 are disposed
such that a part 8b, horizontally extending between the upper car
sheaves 16R and 16L, of a hoisting element 8 crosses a vertical line
passing the center G of gravity of the car 10. A right car guide rail
11R and a left car guide rail 11L are symmetrical with respect to the
center G of gravity of the car 10. Consequently, the car 10 can be
stably suspended without being tilted.

As shown in Fig. 5, a counterweight 17 included in the ma-
chineroomless elevator system of the present invention is guided by
a right counterweight guide rail 18R and a ieft counterweight guide
rail 18L for vertical movement in a right-hand region near the right



30 11R and a left car guide rail 11L are symetri cal
Wth respect to the center G of gravity of the car
10. Consequently, the car 10 can be stably suspended
without being tilted. As showmidn Fig. 5, a
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' Referring to Figs. 4 and 5, the base frame 30 is formed by
assembling three support beams 31, 32 and 33 and a connecting
plate 34. The right side beam 31 is horizontally extended near the
right side wall SR of the elevator shaft S between the upper ends of

30 the right car guide rail 11R and the right counterweight guide rai! 18R.
The right support beam 31 is a steel channel having a U-shaped cross
section. The rear support beam 32 is horizontally extended near the
rear wall Sr of the elevator shaft S between the upper ends of the
counterweight guide rails 18R and 18L. The rear support beam 32 is

35 - a steel channel having a U-shaped cross section. The diagonal

support beam 33 is extended parallel to the axis of rotation of the
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plate 34. The right side beam 31 is horizontally
extended near the right side wall SR of the el evator
shaft S between the upper ends of 30 the right car
guide rail 11R and the right dohinterwei ght guide rail
18R The right support beam 31 is a steel channel
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31 sapgorhebéanst3is ymbrthemfiast sifppdrdt weeamg 36, between the
connecting plate 34 attached to the right end of the rear support
beam 32 and the second support means 37, and between the left end
of the rear support beam 32 and the third support means 38, re-
spectively, to intercept the transmission of vibrations from the base
frame 30 to the guide rails.

Referring to Figs. 2 and 4, two lower deflecting sheaves 22
‘and 23 are disposed directly below the right support beam 31 and are
supported for rotation on a support frame 50 with their axes of ro-
tation extended laterally on a horizontal plane. The lower deflecting
sheaves 22 and 23 are able to rotate about their axes of rotation.



connecting plate 34 attached to the right end of the
rear support beam 32 and the second support neans 37,
and between the left end of the rear support beam 32
and the third support means 385> re 30 spectively, to
i ntercept the transm ssion of vibrations fromthe base
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domc\emlredar support beam 32. Vertical openings 34a and 37a are

formed in the connecting plate 34 and the second support means 37,
respectively. .
30 As shown in Fig. 2, a rear hitch Sr is attached to the upper
surface of the left end of the rear support beam 32 of the base frame
30. One end of the hoisting element 8 is hitched to the rear hitch 9r.
A front hitch 9f is held by a bracket 9a attached to an upper part of
the left car guide rail 11L. The other end of the hoisting element 8 is

35 hitched to the front hitch Sf.

The hoisting element 8 consists of, for example, ten parallel 5



fromthe upper deflecting sheave 24 pass the vertica
openi ng 32a of the rear support beam 32. Vertica
openi ngs 34a and 37a are forned in the connecting
plate 34 and the second supportb means 37,
respectively. 30 As shown in Fig. 2, a rear hitch 9r
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sheaves 17a and 17b, and a part 8i extending upward from the left
counterweight sheave 17b and hitched to the rear hitch 9r. The
counterweight-hoisting section suspends the counterweight 17 in

30 2-to-1 roping. '

The driving device 21 generates vibrations when the driving
device 21 operates to move the car 10 and the counterweight 17
vertically. Since the base frame 30 firmly holding the driving device
21 is mounted on the rubber vibration isolators 41, 42 and 43
supported on the support means 36, 37 and 38, the support means
36, 37 and 38 are isolated from vibrations. Thus the vibrations
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25 and extending vertically dowward to the right
count erwei ght sheave 17a, a horizontal part 8h

ext endi ng bet ween the counterwei ght sheaves 17a and
17b, and a part 8i extending upfvard fromthe |eft
count erwei ght sheave 17b and hitched to the rear hitch
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the vibrations generated by the driving device 21 to the right side
wall SR and the rear wall Sr of the elevator shaft S can be surely
prevented.

30 The two lower deflecting sheaves 22 and 23 rotate and gen-
erate vibrations as the car 10 and the counterweight 17 move ver-
tically. Upward external force exerted by the hoisting element 8 on
the pair of lower deﬂecting sheaves 22 and 23 varies according to the
vertical movement and stopping of the car 10 and the counterweight

35 17. Since the rubber vibration isolators 54 and 55 are heid between
the upper surface of the front end of the horizontal member 53 and
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from the upper deflecting sheave 24. Consequently, the parts 8d,

8e, 8f and 8¢, extending from the traction sheave 20 via the lower

deflecting sheaves 22 and 23 and the upper deflecting sheaves 24 to

30 the counterweight sheaves 17a and 17b, of the hoisting element 8

can be further smoothly extended and thereby the useful life of the

hoisting element 8 can be further extended. Since all the parts of

the hoisting element 8 are evenly tensioned, the car 10 will not shake

vertically at starting, and noise generation due to the engagement of

- 35 the hoisting element 8 with the side walls of the grooves of the
 sheaves can be prevented.
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count er wei ujde rail 18L, and ng
device 2 8 the base frame 30 anc? tendlng to bend the left

counterweight guide rail 18L through the third support means 38 are
opposite to each other, and hence those bending moments cancel
30 each other. Consequently, the degree of bending of the left coun-
terweight guide rail 18L caused by the weight of the driving device 21

and the base frame 30 can be remarkably reduced.
Although the machineroomliess elevator system embodying
the present invention has been described, the present invention is
35 notlimited there to in its practical application and various change and
variations are possible therein. For example, the rubber vibration



device 21 and the base frame 30 are di sposed on the
right-hand side of the left counterwei ght guide rai
18L. Therefore, the direction in which the bending
moment resulting fromthe wei @it of the control 25
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the guide rails to the side walls of the el evator
shaft. The hoisting elenent can be snoothly extended
bet ween the upper deflecting sheave and the | ower

defl ecti ng sheaves and therebyt he useful life of the
hoi sting el ement can be extended. The car of the

machi n- 25 eroonl ess el ev Il},ﬁ%stemhas hi gh space
efficiency. 21 CLAIMS 1. A eroom ess el evat or

syst em havi g raackinevebniiesbadlievater ppstdmavihagingngn elevator
mac iﬁjg roomin_an. upper part, .of the el evlgi\t
a &% i

- h @ Pkt of the
sard @ RS @My, ThACNIRes FREL SApd i STRET Rarh,
guigliedatoy gheaft gsaidentabisefarmiexd elevatopvestnt comphising:
el evat or shaft'ﬁ%i unt er wei. ght ﬂwl_ded b%. I tin th
count er wdi ¢t 94 YaFRE guide yalls for vertics) dpeyementin the
sp@gvgpdremﬁfﬁ% along the rear wall of the el evgtor
shaft behind the car,. a.traction sheave djisposed ina
Space abBveUMHETWEIOnE abied By St et BT AR Br ver-
on tRial hejovidhgent dAt ahapacerextepdingt aloditd thedeed wilheof the

car; a drivi devi gce for driving the traction sheave
fo_re'?\‘ﬁté’(ri%?ﬁr}g bz??lﬁ%\ NEreate fixedly supporting the
drivi ngddecvaétﬁon @m%tv%r@i@gogétanﬁré sﬁﬁt@élébbh/éetﬁe_tl@art ht?(tjhe top
car [ rails an e. . count erwej uide rail; and.
vi B dheslevatansiat on sitenthe naakhand ob ERe {8k hadd side of
frane caqand the base frame support neans. 2. The
- machi neroom_ess el evator according to claim1 fuyr- .
t her conﬁrqu];"é‘i”ﬁ@ _ aviss ar @réwr@cw%gr%q&@anléwﬁave&rerJPF@“OH;
a part, g}adeheirig ﬂ)@’hﬁ?%dﬂ]ﬁ)r‘%ﬁ@ﬂ@é‘ﬁ?lv@ﬁ%d@ficéhe
hoi sting, el enent sus- pendi ng@fﬁe@iar nd the . ,
count er wbA§RTraRKE;SY PROTREANSX Wﬂ;ge @ de; r@ils and the
suppehtefveryHthguiRskail;rang. 3. The nmachi nerooni ess
el evator systemaccording to claim 1 rther
conpri si Hgbynasm-I&jﬁatleeﬂ%\e@r@ﬁ@a@w%{)ﬁ%ﬁ:\%n&heabase frame
SURRRS the Ta3@BrraMWI8apABIE s ext endi ng down from
the base_frane to I de art, extendi ng down

from t heZer ddtg snag 5&%9%25@ elgyata; ﬁ@c%'ldé%rﬁ\ga Edim 1 fur-
SugReRdoMpFBME an aBFeﬂtﬁeﬂé&tmg”s\h@a%t fordguidifig a part, ex-
machi neroom ess, e| evator system accordi ng tQ any L one
of tending tewayds t ﬁhépla'ﬂﬁe'f‘ﬁ@g%pp‘lf? 1tﬂﬁre Risting “element sus-
Pr pErdRAgW¥He @ and the counterweight, and the upper deflecting
sheave is supported on the base frame.
- 3. The machineroomless elevator system according to claim -
1 further comprising lower deflecting sheaves supported on a support
frame connected to and extending down from the base frame to
guide a part, extending downward from the traction sheave, of a
hoisting element suspending the car and the counterweight.

4, The machineroomless elevator system according to any
one of claims 1 to 3, wherein the support means is provided with an
opening, and a vertically extending part of the hoisting element is
passed through the opening.

5. The machineroomless elevator system according to any
one of claims 1 further comprising a control panel for controlling the
operation of the driving device, disposed in a region near either of the
right or the left side wall of the elevator shaft of a space extending



opening, and a vertically extending part of the

hoi sting elenent is passed through the opening. 5.
The machi neroonl ess el evat or system accordi ng to any
one of clainms 1 further conprid2ng a control panel for
controlling the operation of the driving device,

fRifeert rok Mol EY U R RIGIACF sty L alvGitcd plane in-
eﬁtc?mdlm_:gtlié reatrveefiatdefrdeer casl andfcammecdjeelvm @he adjacent
t Ll I N-
SotiolSfweighi auf® el BYch cBnrgst HolherBeh ac e

count er w@ gh!t rgactimafmlolmﬂe)ssaeievab@tcsyet}emeht—xvrng @&n A&levator
machl groo el evator s stﬁm havi ng .an_el evat or

shar ot gy g Al MHeriine T80T IR af YpRSF RAF of the
of dlbeata ﬁvaitpt;aﬁjwmach:aer@bmeis alvetot systeinesatnprising:

system corrprl sin car i ded ht a | efi t

gui de rai® §9f oY Walrigq-%%z%ﬁt F rtgﬁ%’ SR ofrCor vertical
sharﬁ?veméaﬁtummevaeiléwtogltslﬁgﬂ, by right and Ieftt _

count er wei ide ,rail r vertic vene in .
space ext W%%%ﬂ QH@?%EW H 5'%1 E{FEQOHPEQ/%%W% guide
shabilsiepvagi¢dianegement |wtpaeeemeneumj alrpethe rear wall of
speg%e t the tﬁg of the el eva shaft near either

givakor sReft kehing #8I1 of the elevator shaft,
gnd capa*alt@at@tﬁoh@m\feoangbt@ﬁeabnlats;fa“ceaat thetop of ghé efevator
| a (0] e re
oahAE ey it & ok, the shiside wall b the elpvator shaft,
tragid t@apébleadﬁbéri»fg fdtta@éd QboutaPasps of mtfdrwmt@gymal to the
supp rti drivi [ rame suppor
8 "!th-h@ &€dp Pgﬂ@l"%’fzqrﬁéf%ﬁnergw de rails and

t he Countaeﬁml@ﬂegmedﬁ)ﬂ @hk/%‘ng ehe tractiom sh%talv@nfor rotation;
-isol ati ng S |ntre bet ween, t he, base f

and the @a@%&‘? EB e Nts%%%ﬁ’g'ng?thq“rﬁjé'*\”ng dewce,
machi ner pabeRBNRE SN POrtSHFdRIB Fo@ ¥o Ngpper PRt ofbthe car

furth conpri an upper .defl ectin heave di sposed
nee&urgﬁera"ﬁe%néﬁﬁ%C%mt%m@'&fegat % dhaving an
axi s of RehritichifsiaBeg nidahsd i@kefﬁbéé@bé@ﬂéewadl'ie bése frame
t he e evator shaft and su ported for rota- tion on the

ba@1 thedbass QU&%SHPIE’QF m%ﬁ'f‘%-ndl ng toward the

count er Wen ghthe @sﬁaémela@bﬁﬂeeg e@éﬁf@lﬁtsy%@éﬁﬁadt@mlhbeto claim
car

count er wei e . machi nero
el &,iwaqhegygqr@w@r&gﬂqﬂ %@qe(; @efleq;ﬁmg sheave %lsposed near the
rear wall of the elevator shaft, having an axis of rotation perpen-

dicular to the rear wall of the elevator shaft and supported for rota-
tion on the base frame to guide a part, extending toward the
counterweight, of the hoisting element suspending the car and the
counterweight.

8. The machineroomless elevator system according to claim
6 further comprising: '

' lower deflecting sheaves disposed below the traction sheave
and near the side wall of the elevator shaft, and respectively having
transverse axes of rotation perpendicular to the side wall of the
elevator shaft to guide a part, extending downward from the traction

‘sneave of the hoisting element suspendmg the car and the coun-
terweight, and



6 further conprising: |lower deflecting sheaves
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a diagonal support beam parallel to the axis of rotation of the
traction sheave and fixedly supporting the driving device thereon,
and '

connecting members connecting the side, the rear and the
diagonal support beam.

11. The machineroomless elevator system according to
claim 10, wherein the opposite ends of the diagonal support beam
are placed on and fastened to the side support beam and the rear
support beam.

12. The machineroomless elevator system according to
claim 10, wherein the rear support beam is provided with an opening,
and a part, extending downward from the upper deflecting sheave, of
the hoisting element is passed through the opening of the rear
support beam. '



cl ai m 10, wherein the opposite ends of the diagonal
support beam are placed on and fastened to the side
support beam and the rear support beam 12. The
machi ner ool ess el evator systetftaccording to claim
10, wherein the rear support beamis provided with an
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- opening, and a vertically extending part of the hoisting element is
passed through the opening of the support means.



