‘Substitute sheet - 11 Decenber 1999 1. GUI DE ROLLER SUPPORTI NG APPARATUS":FOR
ELEVATOR CAR BACKGROUND OF THE INVENTION 1.Field of the Invention This, .. .
i nvention relates to a guide roller supporting apparatus provided on the:
top and bottom of an elevator car for gyidance and in particular to a guide
roller adapted to decrease the shaking of the <car by absorbing |[ateral
di spl acenent GUIDE ROLLER SUPPORTING APPARATUS FOR ELEVATOR CAR -

BACKGROUND OF THE INVENTION
1.Field of the Invention

This invention relates to a guide roller supgporting
apparatus provided on the top and bottom cf an elevator car for
guidance and in particular to a guide rcller adapted to decrease
the shaking of the <car by absorbing lateral displacement

forces acting cn the car during its up and down movements.

or

ad Art

2. Descripticn of the rela

Typically, an elev

0]
fu

tor car 1is moved up and dewn while
making centact with guide rails provided within a hoistway.
These guide rails are subject to displacement and misalignment
from an accurats settlesment on of the walls of the hoistway
caused oy a building weighit, wind force, and so forxth. Furthermore
such inaccurate settlement L1s inevizable because of a

~

Such displacenent and misalignment of the rail cause the
elevator car to be shaken during its up and down movements. The

elevator car is incresasingly shaken ihe faster it more moves
along the rails. Accordingly, guide rollers should have a damping
functicn to decresase the shaking of the elevator car.

FIG.1l shews a conventional elevator car having twec or
mcre guide roller assemblies 54 mounted on the top and bottom
¢f the car, which makes cecntact with guidé rails 52. Each _guide
roiler assemclies 54 includes three rollers contacting with

surfaces 32a, 52b and 52c of the guide rail 52(see FIG.3).

L23]

Refearring to IG.2 to 4, each of the guide roller
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forces acting on the car during its up and down novenents. 2. Description
of the related Art Typically, an elevator car is noved up and down while
maki ng contact with guide rails provided within a hoi stway. These gui de
rails are subject to displacenent and g salignnent froman accurate
settlenment on of the walls of the hoi stway caused by a buil ding weight,

wind forceusaedcsgf apbhrat frt Rer mRLALsHCh émaéﬁyr§£§mesgktbﬁnﬁﬂt15'5

i nevitabl e ecause of a non-straightness of the wall of the hoistway.
secured to the top or bottom of the car. The gquide roller
supporting apparatus includes a base plate 57 secured to the
frame 56 and three prackets 58 mounted cn the base plate 57 with
a pivectal lever 60 connected at hinge 62 carrying the guide

rcller 54 mcunted for rotation on the bearing axle 64. Three

suprorts 66 are vertically secured to the base plate £7

O

crresponding to each lever 60, each surport having a rcd 68

()

X<

0]

nded through a hceie 70 of the lever 60.. The rod 638 is
provided with a spring 74 between the lever 60 and a stop 72
engaged at the end pcrtion thereof. The spring 74 acts on =th
lever 60 to resiliently urge the guide roller 58 against the
guide rail 32 to sugpert a load transfierred to the roller 54,

urthermore, a rod 7€ 1s previded at the support 66 agart from

the rcd 68, is extended through a hole 78 of the lever 60, and
has 2 stop 80 at an end portion thereof to limit the pivotal

mcvement cf the correspending lever 60 and guide roller 54.

A top plate 82 is secured to the upper ends of the
supcorts 686 and has three cdampers 84 in contact with the end of
the lever €0 to decrease an oscillation of the lever.

With the ccnventional guide roller supporting apparatus,
when the car 50 mecves up and dewn, each guide roller 54 is
supjected to impacts and is pivoted at the hinge 62 because of
a misalfénment of the rail 532 from its ideal center line. The
impacts acting on the guide roller 54 are damped by the spring
74 tc decrease the shaking of the car. Furthermores, the

excessive pivoting cf the guide roller 54 is limited by the stop
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Such di sl acenent and mi sal |
shaken during i

- of the rail cause the elevator car to be

_ B9 (l®/BEENYenents. The el evator car is increasingly
shaken t he fastje ﬁﬁﬁnglong the rails. Accordingly, guide rollers
shoul d have a anpln h et decrease the shaking of the elevator car.
FIG 1 shows a conventional elevator car having two or nore guide roller
assenbl i eg 54 rmeuat eddons tHe draReade ROt S @A 10kt BEok arde MIIGRgTRKE
contact with guide rails 52. Each of the guide

The dampers 84 also decrease the rebounding of the spring 74.

However, with the conventional guide roller 54, the rod
68 and spring 74 are horizontally provided with the frame 56,
wherecy the ilmpacts are transferred frem the rail 52 through the
roller 34 to the elevatcr car 50. Furthermcre, the stor 72 for
supportin the spring 74 cn the rcd €8 is alsc horizental tec the
frame 5€, thereby keing apt to kecome loosened.

SUMMARY CF THE INVENTION

Accordingly, it is an object of the -invention to provide
a reliable guide roller supporting apparatus in which the
shaking cf an elevator car caused by impacts transferred from a
rail to guide rollars is decreased by distributing the impacts
in a directicn of the car movement and absorbing distributed
laterzl forces, and which has an improvement in safety of part
In order to achisve an aspect oI the invention, there
is provided a guide roller apparatus comprises guide rollers
centacting with surfaces of a guide rail, respective guide
rollers being rotatably mounted on an upper end oI a
corresponding carrying memcer, a lower end cf the carryving
member pilvctably and slantedly mounted cn a frame which 1is
secured tc a top or a bottom plate of an elevatcr <car, and &
spring means fcor resiliently urging the guide roller against the
cerresgonding surface cf the rail to absorb lateral force
divided from impacts transfarred through the guide roller and a
upport secured to the frame and having a spring seat, the

[)

vertical force Lkeing suppcorted Dby the carrying member.
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include roll er
surfaces 52a, 52b and 52c of the guide rai

FIG2 to
nount ed

assenblies 54 include three rollers contacting with

52(see FIG3). Referring to

4, each of the guide roller 2's es is
on the frame 56 which is 4 [ THis SHEZT HAS BEEN?

[ REPLAD ED
RIEF DESCRIPTION OF THE DRAWINGS ST s

In order to illustrate the invention, some embodiments

thereof are described in more detail below with reference to the

accompanying drawings, wherein:

FIG.1 is a front view showing a guide roller assembly

top and bottom glates of a ccnventional elevator car:

=

mounted con

FIG.2 is a perspective view of the guide roller assembly
of FIG.1l:

FIG.3 is a frent view of the FIG.2;

FIG.4 is a side elevational view cf the FIG.3;

FIG.S5 1is &a perspective view showing a guide roller
supporting apparatus in accordance with the inventicn;

FIG. 6 is a frent elevaticnal view c¢f FIG. 5;

FIG. 7 is a Zront elevaticnal view of FIG. 6;

FIG. 8 is a plan viesw of FIG. 7;

FIG. 9 is a frcnt e ational view of a carrying memcer

according to the invention;

10 is a side elevational

FIG view of FIG. 9;

FIG. 11 is a graph showing a lateral force acting on
spring means comparecd with an external forcé in a prior art;

FIG. 12 is a graph showing a lateral force acting on a
carrying member compersed with an external lateral force in the
prior arz;

FIG. 13 is a composite graph showing a resultant lateral
Zcrce acting cn the spring means and the carrying member compared
with an external lateral fcrce in the prior art;

£IG. 14 is a grapgh showing a lateral force acting on the
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secured to the top or bottomof the car. The guide roller supporting
apparatus includes a base plate 57 secured to phe—+ane-56..and. three
brackets 58 nounted on the base plate 57 with JadHi8 \85tEal HASVBEEND connect ed
at hinge 62 carrying the guide roller 54gmuntgd forRERIADEDON on}the

bearing axle 64. Three supports 66 are verticalTy secured to . he base
pl ate Scheﬁegmmlcaa?aee@a@ﬂm QAWCEx BOrn £ACHL rSUPRRT th NAVIG @ 1HRY 68

ext ended t hrough a hol e

O of the lever 60. The rod 68 is provided with a

spring 74 Dbetweett@.hésl évsera Hhpgndshowst@pa Nateral force acting on

a carrying member compared with an external lateral force in this

inventien; and

FIG. 16 is a compcsite graph showing a resultant lateral

force acting on the spring means and the carrying member

comparad with an external lateral Zforce in this invention.

DETAILED DESCRIZTICN OF THT PREFERRID EMBODIMENT

Referring to FIGs. 5 to 10, a frame

10 is provided with

three cguide llers 54a, 54b and 54c, the respective guide

P

rcilers contacting with a front surface

82a and side surfaces

52 and t2c c¢f a guide rail 52. The resgeciive guide rolliers

S4a, 54t and 34c are rctatably mounted on an axle 19 and a kearing

.8 provided on an upper end of a corresponding carrving membex

4. Three ©brackests

ccrresponding to the guide rolliers 54a, 54b

}

o

cn the frame 1

and 54c¢, and each

-bracket is connected to an upper porticn ldr ¢f the carrying

memper 14 at a hinge 16 by inserting the axl

pcrticn 14 and fastening with a nut 21.

e 1% into the upper

The carrying member 14 includes a lower portion lda for

cocnnecting to the hinge 16, and a spring seat l4c feor positicning

a soring 24 slanted to the upper portion ldb.

14d is formed at a lcwer portion ¢f the

g

Turthermcre, tnree spring suppcrts 20

the frame 10, corresponding to the guide

54c. Two spring supports 23 arxe orposite sid

An elcngated hols

carrying member for

and 23 are mountead
rollers 54a, 54 and

faces 32b and 32c¢
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engaged at the end portion thereof. The spring 74 acts on t he lever

to resiliently urge the guide roller 58 agaln‘tf‘
support a load transferred to the roller 54. Fur
provi ded at the support 66 apart fromth rod 8,

de--rald.. 52 to
HQ'FEHQ &H‘E@ﬂ 76 is
i RERLABEGed t hf ough

hole 78 of the lever 60, and has a stop at an end portTom-ttereof t
limt thespi veHalrdOVEIENEe Yedthfet rre&p%mthweih@%&&@sgehg% ol ler
54. Atop plate 82 is secured to the upper ends of the supports 6
has t hr eegdadpersl ks pdboatdcida t THehesperidgoR4 is slantedly mounted

between a spring seat member 22 and the spring seat l4c of the

carrying member 14,

The spring seat member 22 is provided with a nut 25 to

regulate the elastic force of the spring 24,

for easy mounting

cf the spring 24. Preferably, the spring 24 and seat member 22

ars positioned slanted with resgect to the carrying member 14,

A stopping red 26 is mounted c¢n a seccnd slanted surface

23b of the spring suppcrts 23 by means of a nut 27, and has a

stopper 28 fastened therato by a lock nut 29. An end portion

cf the stopring rod 2% is extended throuch an elongated hole 1l4d

of the carrying memcer 14 to limift a piwvetal movement of the

guicde roller S54a.

The spring support 20 supporting the guide roller 354a

which makes contact with the front surface 52a of the rail 52

includes & spring seat member 22 and a st

cpoing rod 26, which

are fastened to a vertical plan 20a by means of nuts 25 and 27,

and a spring 24 is provided between the spring seat membexr 22 and

the seat l4¢ cf th

M

carrying member 14.

The carrying member 14 is vertical

axle 19 of the guide roller 54a because thes

ly connected to <the

carrying member 14

should be vertically mcunted on a small area 10t of the frame 10

limited by a buffer (not shown) provided at the bottom of the

Preferably, the carrying mempber 14 is connectad Lo the

o]
b3
'_—l
0]
,_-I
O
(o]
-t
t
3
(]
Y

roller 54a at a right angle to be wvertical an

[oX
T
Q
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t he | ever 60 to decrease an oscillation of the
gui de roller supporting apparatus, when the ca

each guide roller 54 is subjected to inpacts al

62 because of a msalignment of the rail4,52 fromits ideal center I|ine.
| npacts acting on the guide roller 54 are danped by the spring 74 to

decrease pthgersdiaiidida-Oto 1€ £:GRE- 10 R4 LHRITRRE, ca AR RXGRESEYEL PI VOLI NG

of the guide roller 54 is limted by the stop

may be mcunted con the small area 10b shown in FIG. 8 to aveid
interfering with the buffer. However, this invention is not
limited to the vertical structure of the carrying member 14 in
this embcdiment.

The stopping rod 26 in FIG. 7 1i1s provided with the

X0

stopper 28 Zastened by the nut 29, and has ‘an end portion thereof
extanded through the elongated hcle 1l4d to limit the movement of
the gulide roller 54a.

When the elevator car moves up and down, the guide rollers

54a, S4b and 54c contacting the correspending surfaces of the

A\

rail are subjected to a lateral force caused by a displacement

]

and misalignment c¢f the rail, and are pivcted at the hinge. The
extarnal laterally £fcrce may be divided into vertical and
lateral fcrces, ancd the lateral fozrce is absorbed by the
sgrings 24 while the vertical force supports the carrying member
14. The vertical force does nct affect the shaking of the
elevator car because the inertia of the elevator car in a vertical
directicn (¥) is greater than that in a lateral direction (X).
This can pbe further understood by the following explanation.

erring tec FiIGs.1ll and 12, when an extarnal force of

th

%

e

L3N is aprliesd to the pricr art guide roller in a 0.025 second
zeriod, almost rno forxce in the X and Y directions is acted on

the carrying member(see FIG.11l), while on the spring, about ~5.0N

N

is acted in the X direction and no force is acted in the Y

As shown in FIG.13, ©5.0N is acted on the carrying member
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3 80 of the rod 76 to prevent the guide roller fromderailing. The danpers
84 al so decrease the rebounding of the spring 74. However, with the
conventional guide roller 54, the rod 68 and spring 74 are horizontally
provided with the frame 56, whereby thed npacts are transferred fromthe
rail 52 through the roller 54 to the elevator car 50. Furthernore, the stop
72 for  and spring in the X direction and no force is acted in the Y

direction. Accordingly, in the prior art, the lateral external
force acted on the guide roller producgs the shaking cf the
elevator car.

Referring to FIGs.l4 and 15, when the external force of
10N is applied to the inventive guide roller in a 0.025 second

period, the forces of 2.5N in the X direction and 4.5N in the

v directicn are acted on the carrying memper(FIG.14), while the
forces ¢f 2

.5N in the X direction and 1.5N in the Y direction
are acted on the spring(FIG.13).

As shcwn in FIG.1l6, the resulting compcsite force in the
lateral direction is insignificant and the compcsite fcrce in the
vertical direction is about 6.0N.

In accordance with the inventicn, an external force acted
cn the guide rollers 54a, 54p and 54c during the up and down
movemen= of the elevator car is divided into the vertical (YY) and
lareral (X) directions, and the divided lateral force is almest
completely absorbed by the spring tc decrease the shaking of the
elevator car.

In accordance witzh the invention, an excessive pivoting
cf the carrying memgcer 14 with respect to a guide roller is limited

-

by the stopper 28 to prevent the guide roller from derailing, and

t
9
o
(&}

rame stopcer 30 is provided for preventing the frame from
cclliding with the guide rail, Furthermore, the respective Spring
supports 23 fored at an angle of about €0 degreses with respect

to the spring 24 securely supports the Zcrces transfarred from

the guide rollers Sdc and 54c to the corresponding carrying
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supporting the spring 74 on the rod 68 is also horizontal to the franme 56,
t hereby being apt to becone | oosened. SUMVARY OF THE | NVENTI ON Accordingly,
it is an object of the invention to provide a reliable gui de roller
supporting apparatus in which the shakjng of an el evator car caused by
inpacts transferred froma rail to guide rollers is decreased by

di stri but mnegoéhe lidnpactThezedorect ithe oftddid icygr advenent gaitk absdidr ng

di stributed forces, and which has an inprovenment in safety of parts.
suppcrting apparatus is obtained.



In order to achieve an asprq@“QEWEEEHﬁﬁﬁgﬁﬁ bn, there is provided a guide

roll er apparatus which comyri sesRDroI | efs cont actmﬂ miﬂ, surfaces of
bei ng rotati ’l : Mlgﬂ’”ﬂﬂ an

a guide rail, respective dquide
upper end of a corresponding carrying nber, a |owerc
carrying nmenber pivotably and slantedly unted on a frame which i’s 8ecured

to a top yweir d HAt-gmepl ate. of an el evator car, and a spring mechani smfor
resilientTy urging the guide roller against the correspondi ng surface of
the rail to absorglnikdat erad lef @upporting apparatus for an elevator car

frame which 1s accomodated to support guide rollers to guide a

travel of the elavator car which moves by a guidance of a guide

rail being vertically positionsd to an elevator passage and to

maks contact with £front and side surfaces of the guide rail,

comprising:

c

Y]

rrying memcers ccrreasponding to the guide rclliers, each

of which has one end ccnnected with a rotaticnal axle cf the

guide recller and ancther end slantediy secured to a frame; and
spring means sianted with respect to the frame and

connected tc the respective carrving mempers.

2. The guide roller suppcriing apparatus according to the
claim 1, whersin said frame is securely prcvided with kbrackets

focr hinge-connecticn with the respective carrying members anc

spring supports fcr suppcrting cone end of the respective spring

3. The guide rcller supporting apparatus according to the
claim 2, wherein a grease nipple Zor lubrication is provided tc
each bracket.

4. The guide roller supporting apparatus according to the
claim 2, wherein said respective supports have a slanted surface
focr slantedly pgositicning the spring means Lo the Irame.

5. The guide roller supporting apparatus according to the

claim 1, wherein each of said carrying memkters is connected tT

O

the correspeonding spring means at a right angle.

6. The guide roller supporting apparatus acccrding to the
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di vi ded frominpacts trans

fer
secured to the nu‘ Mﬂ " ﬁ“
supported by t

I n order

to illustrate the i nventi on, Sopp e

claim 1, wherein a stopper rod is provided to the respectiv
supports for connecting the carrying member to prevent the
roller from derailing.

7. The guide roller supperting apparatus according to
vt £

claim 6, wherein said stcprping rods are slanted with respe

the frame.

(64
+J
o
@
Q
[
}
Q.
®
I
@]
b
}—J
(1)
ty
”n
(=
e
‘g
0
(a1
r+
l,.a
o)
o]

apparatus according te

ciaim 1, wherein said spring means includes a spring and a

S. The guicde roller supporting apparatus according to
claim 1, wherein the carrving members corresponding to the

rollers which are in ccontact with the front and side surfac

ct tc the frame.
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12. The c¢uide roller supporting apparatus according to

claim 1, wherein said resgective carrying members include

V1]

rh

and portion and a second end portion hinged tec the axle o

a-
rt

guide rcller positicned at the same axis the f£irst end por
for connecticn with the frame;
the secend end pertion being opposite to the first

pcrtion f£or connecticn with the axle of ‘the guide roller:

3

red through the U|de roller and a support

a spring S —~fiorce  bei ng
Lr. 4 BRI ‘ Pﬁ’gﬁﬁ%% HE DRAW NGS

e spring

guide

the

ct to

the
guide

es of

the
first
the

ion,

end

a spring seat being at a right angles with respect to the

seccnd end pertion for pesitioning the spring means;

an elongated hole formed at a lower portion for gui

*l. The guide rcller supporiing apparatus accerding to

ciaim 19, wnarsin said carrving memcers are integrated with
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thereof are described in nore detail belowwth reference to the
acconpanyi ng drawi ngs, wherein: FIG1 is a front view show n

roller assenbly nmounted on top and bottom pl at es of immmﬂ luﬂﬂﬂuul
el evator car; FIG 2 is a perspective vi egﬁof the guid

FIG1, FIG3is a front viewof the FIG2T FIG4 is a si de el evhti‘ond
of the FIG3: FIGRe igRePebsPELtithortiiRY SHON N2 29ULEE: nd AUd §Fe

claim 1, wherein said respectively carrying members are slanted
at an angle less than 9C degrees.
13, A guide reller supporting agparatus for an elevatcr car
naving gulilde rollerxs whicn make éontact with front and side
surfaces of the guide rail, comprising:

spring means slanted with respect to a frame and ccnnected

to an axle of each guide roller making contact with the side

carrying means of which cne end is connected to the axle
0Z the guide rollsr and the other =snd is secured to the frame.
14, The guide roller supporting apparatus acccrding to the
claim 13, wherein said spring means is slanted with respect to
the respective guide rollers which make contact with the front
and side surfaces c¢f the cguide reil.
15, The guide roller supporting apparatus according to the
claim 1, wherein the sianting angle is in a range between 0 and
S0 degraes.
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supporting apparatus in accordance with the invention;, FIG 6 is a front
el evational viewof FIG 5; FIG7 is a front elevational view of FIG 6;
FIG8 is a plan viewof FIG 7; FIG 9 is a front elevational view of a
carrying member according to the |nvent|ﬂ FIG 10 is a side el evational
viewof FIG 9; FIG 11 is a graph showﬁ | ateral force acting on
mechani sm

GUIDE RCLLER SUPPORTING APPARATUS FOR ELEVATOR CAR

Cisclecsed is a guide roller supporting apparatus for an

elavator car including a guide roller supporting agpparatus

orce Suppcris the carrying member, an external imgact thrcugh

the guide rollers is divided inte vertical and lateral fcerces,
and the latesral force is absorbed to decrsase a shaking cI the

| THIS SHEET HAS BEEN
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spring mechani sm conpared with an external force in a conventional elevator
car; FIG 12 is a graph showing a lateral force acting on a carrying
menber conpared with an external |ateral force in a conventional elevator
car FIG 13 is a conposite graph showing a resultant lateral force acting
on the spring nechani smand the carryitig3nenber conpared wth an external

| ateral force in the a conventional elevator car; FIG 14 is a graph
showing a lateral force acting on the
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5 spring mechani sm conpared with an external force in this invention;, FIG
15 is a graph showng a |ateral force acting on a carrying nenber conpared
with an external lateral force in this invention; and FIG 16 is a

conposite graph showing a resultant |ateral force acting on the spring
mecahi sm and the carrying nenber 2/13

FIG. 2
(PRIOR ART)
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conpared with an external lateral force in this invention. DETAI LED
DESCRPTI ON OF THE PREFERRED EMBODI MENT Referring to FIGs. 5 to 10, a frane
10 is provided with three guide rollers 54a, 54b and 54c, the
respective guide rollers contacting with a front surface 52a and side
surfaces 52b and 52c of a guide ra&f1352. The respective guide rollers 54a,
54b and 54c are rotatably nounted on an axle 19 and a bearing 18 provided
on an upper end of a correspondi ng carryi ng nenber 14. Three brackets

12 are provided on the fraFeIGO. 3
(PRIGR ART)
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corresponding to the guide rollers 54a, 54b and 54c, and each bracket is
connected to an upper portion 14b of the carrying nenber 14 at a hinge 16
having a grease nipple 38 by inserting the axle 19 into the upper portion
14b and fastening with a nut 21. The carrying nenber 14 includes a | ower
portion 14a for connecting to the hing#186, and a spring seat 14c for
positioning a spring 24 slanted to the upper portion 14b. An el ongated hol e

14d is formed at a | ower portion of the carrying nmenber for guiding a
st oppi ng rod 26.

23b




Furthernore, three spring supports 20 and 23 are nmounted on the frane 10,
corresponding to the guide rollers 54a, 54b and 54c. Two spring supports 23
are opposite side faces 52b and 52c 6 of the rail 52, respectively, for
supporting the corresponding guide rollers 54b and 54c. The spring 24 is
sl antedl y nounted 5/13
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between a spring seat nenber 22 and the spring seat 14c of the carrying
menber 14. The spring seat nenber 22 is provided with a nut 25 to regul ate
the elastic force of the spring 24, for easy nounting of the spring 24.
Preferably, the spring 24 and seat menmber 22 are positioned slanted wth
respect to the carrying menber 14. A s8dgping rod 26 is nmounted on a second
sl anted surface 23b of the spring supports 23 by neans of a nut 27, and has
a stopper 28 fastened thereto by a Iqék]:n@ 297 An end portion
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of the stopping rod 26 is extended through an el ongated hole 14d of the
carrying nenber 14 to limt a pivotal novenent of the guide roller 54a. The
spring support 20 supporting the guide roller 54a which nakes contact with
the front surface 52a of the rail 52 includes a spring seat nenber 22 and
a stopping rod 26, which are fastened #63 a vertical plane plan 20a by
means of nuts 25 and 27, and a spring 24 is provided between the spring
seat nenber 22 and the seat 14c of the carrying nmenber 14.

FIG. 9 F1G. 10
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The carrying nmenber 14 is vertically connected to the axle 19 of the guide
roll er 54a because the carrying nmenber 14 should be vertically nounted on a
smal|l area 10b of the frane 10 limted by a buffer (not shown) provided at
the bottom of the hoistway. Preferably, the carrying nenber 14 is connected
to the axle 19 of the roller 54a at a Bitght angle to be vertical and to

FIG. 1
(PRIOR ART)
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7 be perpendicular to the frane 10 so that the carrying nenber 14 nmay be
area 10b shown in FIG 8 to avoid interfering with the

buffer. However, this invention is not limted to the vertjical structure of
the carrying nenber 14 in this enbodi ment. The stopping rod 26 in FIG 7
is provided with the stopper 29 faste®dd by the nut 29, and has an end
portion thereof
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10 i '"': “N N

force {N)

5.00 5.C2 7V
—-—anpliec torce X
—spring force x

- i
'
z 0 ' : 7
g \ -
= 5t I 4 ; i
Vo ;
Ack W wLA
L " i " ls n { 1
30 3.04. 50 5.08 5.1
5C0o 3.02 Iflme{sec) 310

----appiie¢ lorce X
— spring force y



extended through the elongated hole 14d to limt the novenent of the guide
roll er 54a. When the el evator car noves up and down, the guide rollers 54a,
54b and 54c contacting the corresponding surfaces of the rail are subjected
to a lateral force caused by a displacenent and m salignnment of the rail
and are pivoted at the hinge. The extetM3B lateral force may be divided
into vertical and lateral forces, and the | ateral force i s absorbed
by the springs 24 while the vertical force supports the carryi ng nmenber

FIG. 13
(PRIOR ART)
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14. The vertical force does not affect the shaking of the el evator car
because the inertia of the elevator car in a vertical direction (Y) is
greater than that in a lateral direction (X) This can be further understood
by the follow ng explanation. Referring to FIGs.11 and 12, when an external
force of 10N is applied to the prior &13uide roller in a 0.025 second
period, alnost no force in the X and Y directions is acted on the carrying
menber (see FIG 11), while on the spring, about 5.0Nis acted in the X
direction and no force is acted in the Y

FIG. 14
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direction. As shown in FIG 13,

and spring in the X direction and no force is acted in the Y direction.
force acted on the

Accordingly, in the prior art,
shaki ng of the
12/13

gui de roller produces the

force (N)

force (N)
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the | ateral

ext er nal
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el evator car. Referring to FIGs.14 and 15, when the external force of 10N
is applied to the inventive guide roller in a 0.025 second period, the
forces or 2.5Nin the X direction and 4.5Nin the Y direction are acted
on the carrying nenber(FI G 14), while the forces of 2.5Nin the X direction
and 1.5N in the Y direction are acted BH18he spring(FIG .15). As shown in
FIG 16, the resulting conposite force in the lateral direction is
insignificant and the conposite force in the

FIG. 16
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vertlcal direction is about 6.0N. In accordance with the invention, an,.
external force acted on the guide rollers 54a, 54b and 54c during tHé

and down novenent of the elevator car is divided into the—vertieat—¥ a..d

| aA BSTRAPPANPATENTOFFRDE t he divided | ateral force is |appiatioc®apl et el y
absxrGHiRBYORTE spri ng to decrease the shaking of the el ¢éw@ 9r03es8-1 I n

CCOI’dance W T h e |nventl o an excessi of the carryil ng nmenber
ST+ ot OF ot AR TS fiadeg o e § gabe oot shel)

|_\

A guide roller supporting apparatus for an elevator car comprising guide rollers (54) making contact with surfaces of a
guide rail (52), respectively, each guide roller being rotatably mounted on an upper end of a carrying member (14), a
lower end of the carrving member being pivotably (16) and slantedly mounted on a frame secured to a top or a bottom
plate of an elevator car; spring means (24) for resiliently urging the guide roller against the corresponding surfaces of
the guide rail to absorb a lateral force of an impact transferred through the guide roller; a support secured to the frame
and having a spring seat (22), whereby the vertical force supports the carrying member, an external impact through the
guide rollers is divided into vertical and lateral forces, and the lateral force is absorbed to decrease a shaking of the
elevator car.
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by"ihe stopper 28 to prevent the guide roller fromderailing,
frame stopper 30 is provided for
the guide rail.

54c

Furt her nore,

to the correspondi ng car

-
¢

and 't he

the respective spring forned supports 23
formed at an angl e of about 60 degrees with respect to the spring
securely supports the forces transferredStpgiiuieshast gd 1 PBPW@P§r5$@9 and

preventing the frame fromcolliding wth:

ryi ng
1

GUIDE ROLLER SUPPORTING APPARATUS FOR ELEVATOR CAR

CKGROUND OF TH NVENTION
1.Field of the Invention
This invention relates to a guide roller supperting
apparatus provided on the top and bottom of an elevatcer car for
guidance and in particular to a guide roller adapted to decrsase
the shaking ¢f the «car by absorbing lateral displacemen

forces acting on the car during its up and down movements.

= the

These guide rails ars
frcm an acgcurate s

ralated Ar:

elevator car 1is moved

guicde rails provided within

subject to

ettlement on of the wal

wind force, and
sectlement 1s inevitable

up

nen-straightness c¢f the wall cf the hoistway.

h displzacemen:t and misalignment of

and down while

a hoistway.

displacement and misalignment

l1s of the hoistway

so forth. Furthermcre
becaussa cf =a
the rail cause the

elavator car to be shaken during its up and down movements. The

elavator car is
along the rails.
functien

FIG.1
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incrzasingly shaken the faster

shows a conventional elevator car

the

which Jmedees contact with guidé rails 52,

it mere moves

to decrsase the shaking of the elevator car.

having two or

top and bottom
of the

Each Lgu.’.de

ing with

¢ the guide rail 52 (see FI1G.3).
S.

A

[f%%ﬁZ to 4, =ach of the guide roller

L)

Accordingly, guide rollers should have a damping

§?ﬁj§;%3hm\

Wi \C(O\



nmenber

14,
supporting apparatus is obtained.

Therefore, the stability- of

10 What

the guide roller
is clained is: 1,

gui de roller supporting apparatus for an elevator car frame which is
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2
apparatuses
supporting Eﬁﬁﬁf&ﬁﬂ? is mounted

on the frame 56 which 1is

secured to the top or bottom of the car. The guide roller

supporting apparatus includes a base plate 57 secured to the

and three brackets 58 mounted on the base plate 57

a pivgtal lever 60 connectad at hinge 62 carrying the

54 meunted for rotation on the bearing axle 64.

vertically secured to the base plzate 27

each lever 60, each suppor: having a rcd 68

extanded through a hole 70 of the lever 60.. The rod 638 :is

proevided with a spring 74 bketween the lever 60 and a

the end pcrtion thereof. The spring 74 acts

to resiliently urge the guide roller 58 against the

82 to suppert a load transferred to the roller 54.

is provided a2t the support 66 apart from

extended through a2 hole 78 of the lever 60, and

stor 80 at an end portion thereof to limit the pivotal

correspvending lever 60 and guide roller 354.
A tcp plate 82 is

secured to the upper ends of the

7]

‘U

uprorts 66 and has three dampers 84 in contact with the end of

he lever €0

[

to decrsase an oscillation of the lever.

With the conventional guide roller supporting apparatus,

when the car 50 moves up and down, each guide roller 54 is

impacts and is pivoted at the hinge 62 because of

a2 misalignment of the rail 52 from its ideal center line. The

on the guide roller 54 are damped by the spring

decrease the shaking of the car. Furthermore, the

axcessive pivoting cf the guide roller 54 is limited by the stop

i .

Y
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accommpdat ed to support guide rollers to guide a novenent travel of the

el evator car al ong whi ch neves by a guidance of a guide rail being
vertically positioned with respect to an eIevatgr pasfage and_t?nggke
contact with front and side surfaces of the guide rail, conprising:
carrying nenbers corresponding to the QU|§Eb$6Mﬂeﬁ@peeadH Bacewtmg1ﬁﬁ¥per
havi ng an of which has one end connected with a rotational axie of a
respective guide roller and another end sgantedly secured to a bottomframe
of the guide roller apparatus and plural spring neans, slanted with respect
to the fran®0 anfl ®echrod 76 to prevent the guide roller from derailing.

The dampers 84 alsc decrease the rebounding of the spring 74.
However, with the conventional guide roller 54, the rod
68 and spring 74 are horizontally provided with the frame 56,
whereby the impacts are transferred from the rail 52 through the
rolier 34 to the elevator car 50. Furthermore, the step 72 for
supporting the spring 74 on the rod 68 is also horizcntal to the

frame 58, thereby being apt to beccme loosened.

SUMMARY CF THE INVENTION

Accerdingly, it is an object of the invention te provide
a reliable Guide roller supporting apparatus in which the
shaking of an elevator car caused by impacts transferrsd from a
rall to guide rollers is decreased by distributing the impacts
irsction c¢f the car movement and absorbing distributed
lateral Zorcsas, and which has an improvement in safety.of parcts.
of the invention, there
which
is provided a guide roller apparatus[;omprises guide rollers

<=0 order to achieve an aspect

centacting with surfaces of a guide rail, respective gquide

ry
—

1-+

ollers being rotatably mounted on an upper end of a
cerrespending carrying member, a lower end of the carrying
member pivotably and slantedly mounted on a frame which is

secured tc a top or a bottom plate of an elevator car, and a
mechanism

spring[?eaﬂs—fo; resiliently wurging the guide roller against the
ccrresponding surface of the rail to absorb lateral force
divided from impacts transferred through the guide roller and a

SQ

Ko
‘0

ort secured to the frame and having a spring seat, the

vertical force bkeing supported by the carrying member.
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connected to the a respective carrying nmenbers nenber, for resiliently
urging the respective carrying nenber to support the respective guide
roller against the guide rail, the bottomframe is securely provided wth
brackets for hinge- connection with the r, %f ecegr rﬁ %é&%ﬁ@&f 9§§d
sSpring supports for suppprting one end of=% e--SPFr-hy--1reans

first and second spring neans correspondi ng to the respective guide roIIers
maki ng contact with the side surfaces of the guide rail being slanted with
respect to the bottomfranme and the sprlag supports of the first and second

spring

f

RTT ESCRIPTION THE AW
In order to illustrate the invention, some embodiments
rherecf are described in more detail below with reference to the

accompanying drawings, whezein:

)

IG.1 is a front view showing a guide roller assembl

ny
<

G

mecunted on tcep and bottom plates of a conventional elevatcer car;

FIG.2 is a perspective view of the guide roller assemcly

FIG.3 is a front view of the FIG.2:;

FIG.4 is a side elevational view of the FIG.3;

FIG.5 is 2 perspective view showing a guide =roller
surpcrting apparatus in accordance with the invention;

view of FIG. 5;

l-l
Q
o]
v
..—l

£2G. 6 is a front elev
7

6;

iy
-1
0

is a2 Zront elevazicnal view of

7
£ZG. 9 is a Zrcnt elevational view ¢of a carrying member
accerding to the invention;
e FIG. 10 is a side elevational view of FIG. 9;

FIG. 11 is a graph showing a lateral force acting on &
mechanism conventional elevator car

spr ngb@eans comparad with an external force rce in a a[?£%9£uaz%;

FIG. 12 is a graph showing a lateral force acting on a
carrying member comparacd with an external lateral force in the
da _con

conventional elevator car
[ ieE—3E%;

e graph showing a resultant lateral

mechanism

e acting on the spring{means and the carrying member compared
a_conventional elevator car

ternal laterzl force in the[?;;o;—azt;

L
b
rt
oy
fu
3
14
kg

F1G. 14 is a graph showing a lateral force acting on the
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means having a slanted surface for slantedly positioning the spring neans

wWth respect to the bottomfrane. 2. [ Cancel | ed] 3.
[ Cancel | ed] 11 4, [ Cancel | ed]
Substitute sheet - 11 December 1999
: 5
mechanism

springémeans.compared with an external force in this invention:
FIG. 15 is a graph showing a lateral force acting on
a carrying member compared with an external lateral force in this
invention; and
FI&. 18 is a composite graph showing a resultant lateral
: mechanism
$orce acting on the spring {meaas— and the carrying member
compared with an external lateral feorce in this invention.

DETATISD DESCRIPTION OF TESE PREFERRID EMBODIMENT

o Refsrring to FIGs. 5 to 10, a frame 10 is provided with
three guide rollers 54a, 54b and 54¢, the respective guide
r2llars contacting with a front suriace 52a and side surfaces
S2b and 52¢c of a guide rail 52. The respective guide rollers
S4a, 54> and 54c are rotatably mounted on an axle 19 and a bearing
18 provided cn an upper end of a corresponding carrving member
4. Three bracksets 12 are provided cn the frame 10
ccrraspeonding toe the guide rollers 54a, 54b and 54c¢, and each
-bracket is ccnnected to an upper portion 1l4b of the carrying

having a grease nipple 38
member 14 at a hinge lGLFy inserting the axle 19 into the upper

-~ porticn l4pb and fastening with a nut 21.

The carrying member 14 includes a lower portion l4a for
connecting to the hinge 16, and a spring seat l4c for positioning
2 spring 24 slanted to the upper portion l4b. An elongated hole
14¢ is formed at a lower portion of the carrying member for
guiéing a stopping rod 26.

Turcthermore, three spring surports 20 and 23 are mcunted
on the frame 10, corresponding to the guide rollers S54a, S54b and

54c. Two spring supports 23 are opposite side faces 52b and 52c

REPLACEMENT SHEET
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5. o [ Cancel | ed] - The guide roller supporting apparatus
according to the claim 1 wherein a stopper rod is provided to the between
each respective spring supports for connecting the support and respective
carrying menber to prevent the guide roller rollers fr dera aal -

[ Cancel | ed] 8. [ Cancel | ed] 9. Substitute Eﬁﬂana e?ﬂ“ ___q%9_9__.

[ Cancel | ed]

6
of the rail 52, respectively, for supporting the corresponding
guide rollers 54b and 54c. The spring 24 is slantedly mcunted
between a spring seat member 22 and the spring seat l4c of the
carrying member 14.
The spring seat member 22 is provided with a nut 25 t¢

ulate the elastic force of the spring 24, for easy mounting

cf the spring 24. Preferakly, the spring 24 and seat member 22

are positioned sianted with respect to the carryin¢ member 14.
- A stopring rod 26 is mounted ¢n a secend slanted surfac

23p of the spring supports 23 by means of a nut 27, and has a

stcpper 28 fastesned thereto by a lock nut 29. An end portion
of the steopring rod 26 is extended through an elongated hole 14d

cf +the carzryin member 14 to limit a pivotal mcvement of the

The sgring suppcrt 20 supporting the guide xzcller 54a

which makes zontact wizth the front surface 52a of the rail 52

1

ncludes a spring seat memper 22 and a stoppring rod 26, which

r

™m
()

lane

fastened to a vertical[gTEH"ZOa by means of nuts 25 and 27,
and a spring 24 is provided between the spring seat member 22 and
the seat l4c of the carrying member 14.

The carrying member 14 is vertically connectad to the
axle 19 of the guide roller 54a because the carrying member 14
should be vertically mounted on a small area 10b of the frame 10
limized by a buffer (not shown) provided at the bottom of the
hoistway.
Preferably, the carrying member 14 is connectsd %o the

axle 19 cf the roller 54a at a right angle to be vertical and to

KEP L\"cu’NT E'” 0




11. "~ [Cancel | ed] 12 12. The

gui de roller supporting apparatus

according to the claim1l, wherein said respectively carrying nenbers are

slanted at an angle | ess than 90 degrees.

13. A guide roller

supporting apparatus for an elevator car

Substitute sheet - 11 Decen__'t_t_:__gr_ 1999

7
be perpendicular to the frame 10 so that the carrying member 14
may be mcunted on the small area 10b shown in FIG. 8 to avoid

interfsering with the bufferx. However, this invention is not

=

imited to the vertizal structure of the carrying member 14 in

ct

this embodiment.
The stopping red 26 in FIG. 7 1is provided with the
stceper 28 fastsned by the nut 29, and has an end portion therecf

extended through the elongated hole 14d to limit the movement cf

When the elevator car moves up and down, the guide rollers

54a, 34b and 54c contacting the corresponding surfaces of the
rail are subjectad to a lateral force caused by a displacement

and misalignment cf the rail, and are pivoted at the hinge. The
exTernal [?gggéééﬂﬁF force may be divided into vertical and
lateral £fcrces, and the lateral force is absorbed by the
springs 24 whiles the vertical force supports the carrying member
14, The vertical ZIorce does not affect the shaking of the
elevator car because the inertia of the elevator car in a vertical
direction (Y) is greatar than that in a lateral direction (X).
This can re further understood by the following explanation.

Reierring tTc FIGs.ll and 12, when an external force of

cericd, almost no force in the X and Y directions is acted on
the carryinc member(see FIG.11), while on the spring, about ~5.0N

is actad in the X dirsction and no £force is acted in the Y

As shown in FIG.13, G5.0N is acted on the carrying member

REPLACEMENT SHEET |
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having guide rollers which make contact with front and side surfaces of

the guide rail, conprising: spring neans slanted wth respect to a frane
and connected to an axle of each guide roller making contact with the side
surfaces of the guide rail; carrying neans of which one end is connected to

the axle of the guide roller and the ot hePuksiBute sheetur 24 Pecarhber 1988. 14.

The guide roller supporting apparatus according to the claim13, wherein
said spring neans is slanted with respecg8 to

and spring in the X direction and no force is acted in the Y
direction. Accordingly, in the prior art, the lateral external

crce acted on the guide roller produces the shaking of the

Hh

Referring to FIGs.1l4 and 15, when the external force of
10N is applied to the inventive guide roller in a 0.025 second
pericd, the fcrces of 2.5N in the X direq:ion and 4.5N in the
v directicn are acted on the carrying member(FIG.14), while the

"""" rces ¢ 2.SN in the X direction and 1.5N in the Y direction
ars acted on the spring(FIG.l3).
As shown in FIG.16, the resulting composite £crce in the
lz=eral direction is insignificant and the compcsite force in the
vertical direction is about 6.0N.
In accordance with the invention, an external force acted
cn the cguide rollers 54a, 54b and 54c during the up and down
mcvemenT cf the elevatcr car is divided into the vertical (Y) and
‘lateral (X) directions, and the divided lateral force is almost
completely absorbed by the spring to decrease the shaking of the

elevator car.

In accordance with the invention, an excessive pivoting

3

he carrying member 14 with respect to a guide roller is limited

-

by the stopper 28 te prevent the guide roller from derailing, and

the frame stopper 30 is provided for preventing the frame from

®

clliding with the guide rail. Furthermore, the respective spring
formed
Suppcr:s ZBZ?efeé at an angle of about 60 degrees with respect

to the sgring 24 securely supports the Zorces transferred from

the guide zrclillers 54p and 54c to the corresponding carrying

e
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t he respective guide rollers which nake contact with the front and side

surfaces of the guide rail. 15. The guide rolle I rat us
according to the claim1l1, wherein the slanting angl e”mmmﬂm Imﬂmnmt ween
0 and 90 degrees. *+ ¢ L M S =

10
Substitute sheet — 11 December 1999

What is claimed is :

1, A guide roller supporting apparatus for an elevator car frame which is
accommodated to support guide rollers to guide a-movement travel of the elevator
car along which-meves-by-a-guidance-of a guide rail being-vertically positioned with
respect to an elevator passage and to make contact with front and side surfaces of
the guide rail, comprising:

carrying members corresponding to the guide rollers, each carrying

member having an of which-has-ene-end connected with a rotational axle of a

respective the-guide roller and another end slantedly secured to a bottom frame/ of
the guide roller apparatus; and

plural spring means, slanted—with—respect-to-the—frame—and each
connected to the a respective carrying members member, for resiliently urging the

respective carrying member to support the respective guide roller against the guide

rail,

the bottom frame is securely provided with brackets for hinge-

connection with the respective carrying members and spring supports for

supporting one end of the respective spring means,

first and second spring means corresponding to the respective guide

rollers making contact with the side surfaces of the guide rail being slanted with

respect to the bottom frame and the spring supports of the first and second spring

means having a slanted surface for slantedly positioning the spring means with

respect to the bottom frame.

2 [Cancelled] REPLACEWENT SHEET
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4, [Cancelled]
5. [Eancelled]
6. The guide roller supporting apparatus according to -the- claim 1,

wherein a stopper rod is provided te-the between each respective spring supports-

for-conneeting-the support and respective carrying member to prevent the guide

toller rollers from derailing.
7. [Cancelled]
8. [Cancelled]
9. LCancelle_E]
10. [Cancelled]

11. [gancelled]
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12

12. The guide roller supporting apparatus according to/the
claim 1, wherein said respectively carrying members*“are slanted
at an angle less than 90 degrees.

13. A guide reoller supporting apparatus for an

having guicde rcllers which make contact with frgnt and side

surfaces of the guide rail, comprising:

spring means slanted with respect to a /Zrame and ccnnected

(31

te an axie of each guide roller making contfact with the side
7

surfzces cf the guide rail; ’

K

: = . /'
carrying means of which cne end 4is connected to the axle
A

0% the guide roller and the other end,is secured to the frame.
4, The guide rollerx supporting’appa:atus according to the

&

aim 13, wherein said spring megﬁs is slanted with respect to

£
&

The raspective guide rollers wnich make contact with the frent
and side surZaces of the guide rail.
i3, The guide roller supporting apparatus accerding to the

claim 1, wherein the slanting angle is in a range between 0 and

| 0F) O R
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