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GUIDE ROLLER SUPPORTING APPARATUS FOR ELEVATOR CAR 

BACKGROUND OF THE INVENTION 

l.Field of the Invention 

This invention relates to a guide roller supporting 

apparatus provided on the top and bottom of an elevator car for 

guidance and in particular to a guide roller adapted to decrease 

the shaking cf the car by absorbing lateral displacement 

forces ac~ing on :he car during its up and down movements. 

2. Description cf the related Art 

Typically, an elevator car is moved up and down while 

makir.g contact wi :h guide rails provided within a hois'::way. 

These guide rails are subject to displacement and misalignment 

from an accu=ate settle:ne:;.t on of the walls of the hoist·,,,ay 

caused by a building weight, wind force, and so forth. Furthermore 

such .:.~accurate settlement is inevitable because of a 

non-straightness of the wall of the hoistway. 

Such displace~ent and misalignment of the rail cause the 

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

elevator car is increasingly shaken the faster it more moves 

along the rails. Accordingly, guide rollers should have a damping 

f~ncticn to decrease the shaking of the elevator car. 

FIG.l shows a conventional elevator car having two or 

mere guide roller assemblies 54 mour.:ed on the top and bot:om 

cf the car, which makes contact with guide rails 52. Each .guide 

rolle:::- assemblies 54 includes three rollers con:acting with 

surfaces 52a, 52b and 52c of the guide rail 52(see F:G.3). 

Refer:::-ing to :IG.2 to 4, each of the guide roller 
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supporting apparatus is mounted on the frame 5 6 which is 

secured to the top or bot tom of the car. The guide roller 

supporting apparatus includes a base plate 57 secured to the 

frame 56 and three brackets 58 mounted en the base plate 57 wit.h 

a pi vet al lever 60 connec:.ed at. hinge 62 carrying the guide 

roller 54 mounted for rotation on the be.aring axle 64. Three 

supports 66 are ver:.ically secured to the base plate t:;'"' 
~I 

corresponding to eac:-, lever 60, each support having a red 68 

a hole 70 of the lever 60 .. The rod 68 is 

provided with a spring 74 between the lever 60 and a stop 72 

engaged at the end portion thereof. The apring 74 acts on :.he 

lever 60 to resiliently urge the guide roller 58 against the 

guide rail 52 to support a load transferred to the roller 54. 

Fur:.hermore, a rod 76 is provided at the support 66 apart from 

red 68, is extended through a hole 78 of the lever 60, and 

has a stop 80 at an end portion thereof to limit the pivotal 

movement cf t.he corresponding lever 60 and guide roller 54. 

A top plate 82 is secured to the upper ends of the 

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

the lever 60 to decrease an oscillation of the lever. 

With the conventional guide roller supporting apparatus, 

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

subjected to impacts and is pivoted at the hinge 62 because of 

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

impacts acting on the guide roller 54 are damped by the spring 

74 to decrease the shaking of the car. Furthermore, the 

excessive pivoting cf che guide roller 54 is limited by the stop 
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80 of the rod 76 to prevent the guide roller from derailing. 

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, 

whereby the impacts are transferred from the rail 52 through the 

roller 54 to the elevator car 50. Furthermore, the stop 72 for 

supporting the spring 74 on the rod 68 is also horizontal to the 

frame 56, thereby being apt to become loosened. 

SUMM.:!!,,RY OF THE INVENTION 

Accordingly, it is an object of the ~nvention 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 .::ollers is decreased by distributing the impacts 

i~ a direction of the ca~ movement and absorbing distributed 

lateral forces, and which has an improvement in safety of parts. 

In order to achieve an aspect of the invention, there 

is p.::ovided a guide roller apparatus comprises guide rollers 

contacting with surfaces of a guide rail, respective guide 

rollers being .::otatably mounted on an upper end of a 

corresponding carrying member, a lower end of the carryi.r.g 

member pivotably ar.d slantedly mounted on a frame which is 

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

spring means fer resiliently urging the guide roller against the 

cc~res~onding surface cf the rail to absorb late.::al for::::e 

divided from impacts transferred through the guide roller and a 

s~pport secured to the frame and having a spring seat, the 

vertical force being supported by the carrying member. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

In order to illustrate the invention, some embodiments 

thereof are described in more detail below with reference to the 

accompanying drawings, wherein: 

FIG.l is a front view showi~g a guide roller assembly 

mounted en top and bottom plates of a conventional elevator car; 

FIG.2 is a perspective view cf the guide roller assembly 

of FIG.l; 

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

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

FIG. 5 is a perspective view showing a guide :::-oller 

supporting apparat~s in acco:::-dance with the invention; 

FIG. 6 is a frcnt e:evaticnal view cf FIG. 5; 

FIG. 7 is a f:::-on~ elevational view of FIG. 6; 

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

FIG. 9 is a frcn~ elevational view of a carrying member 

according to the invention; 

FIG. 10 is a side elevational view of FIG. 9; 

FIG. 11 is a graph showing a lateral force acting on 

spring means compa:::-ed with an external force in a prior art; 

=rG. 12 is a graph showing a lateral force acting on a 

carrying member corr~;::-a.=ed with an external la:.eral force i:-i t.r.e 

prior art; 

FIG. 13 is a composite graph showing a :::-esultan~ la:e:::-al 

:::-rc:e ac-:..:.r:.g er. the spring means ar..d the carrying member compa~ed 

with an exter~a: la~era: fcrce in the prior art; 

cIG. 14 is a graph showing a lateral force acting on the 
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spring means compared with an external force in this invention; 

FIG. 15 is a graph showing a lateral force acting on 

a carrying me~ber compared with an external lateral force in this 

invention; and 

FIG. ~6 is a composite graph showing a resultant lateral 

force ac~ing on the spri:-,g means and the carrying member 

:::ornpared ..... - ""t w..1..1.-.- ... an externa: lateral force in. this i!"'.vention. 

DETAILED DESCRI?TICN OF THE ?REFERRED EMBODIMENT 

Referring to F!Gs. 5 to 10, a frame 10 is provided with 

guide rollers 54a, 54b and 54c, respective 

rollers contacting with a front surface 52a and side surfaces 

52b and 52c cf a guide rail 52. The respective guide rollers 

54a, 54b and 54c are rotatably mounted en an axle 19 and a bearing 

:s provided on an upper end of a corresponding carrying mernbe.::.-

:. 4 . Three brackets 12 provided on the frame 10 

cc.::.-responding to the guide rollers 54a, 54b and 54c, and each 

.bracket is connected to an upper portion 14b cf the carrying 

member 14 at a hinge 16 by inserting the axle 19 into the upper 

pcrticn 14b and fastening with a nut 21. 

The carrying member 14 includes a lower portior. 14a for 

connecting to the hinge 16, and a spring seat 14c for positioning 

a spring 24 slanted to the upper portion 14b. An elongated hole 

14d is formed a: a lower portion cf the carrying member for 

guiding a stopping rod 26. 

Furthermore, three spring supports 20 and 23 are mounted 

on the frame 10, corresponding to the guide rollers 54a, 54b and 

54c. Two sp=ing 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 slantedly mounted 

between a spring seat member 22 and the spring seat 14c of the 

carrying member 14. 

The spring seat me~ber 22 is provided with a nut 25 to 

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

of tr.e spring 24. Preferably, the spring 24 and seat member 22 

are positioned slanted with respect to the carrying member 14. 

A stopping rod 26 is mounted on a second slanted surface 

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

steppe= 28 fastened thereto by a lock nut 29. 
I 

P..n end portion 

of the stopping rod 26 is extended through an elongated hole 14d 

of the carrying member 14 to limit a pivotal movement of the 

guide roller 54a. 

The spring support 20 supporting the guide roller 54a 

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

includes a spring seat member 22 and a s~opping 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 member 22 and 

the seat 14c cf the carrying member 14. 

The car~ying membe~ 14 is vertically c~nnected to the 

axle 19 of the guide roller 54a because the carrying member 14 

s~ould be vertically mounted on a small area lOb of the f =ame ~O 

limited by a buffe.:::: (not sh-own) provi.ded at the bottom of the 

hoistway. 

Preferably, t~e carrying membe.:::: 14 is connected to cte 

axle 19 of t~e rolle.:::: 54a at a right angle to be vertical a~d to 
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be perpendicular to the frame 10 so that the carrying member 14 

may be mcunted on the s~all area lOb shew~ in FIG. 8 to avoid 

interfering with the buffer. However, th.:j.s invention is not 

limited to tl:.e vert:ical s::ructure of the carrying member 14 in 

tf'.is embcdiment. 

~he stopping rod 26 in FIG. 7 is provided with the 

st:cpper 28 fastened by the nut 29, and has an end portion thereof 

extended tl:.rough the e:.ongated hole 14d to limit the movement of 

the guide roller 54a. 

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

54a, 54:0 and 54c cor.tacting the correspcnqing surfaces of t:he 

raiL are subjected to a lateral force caused by a displacement 

and misalignment cf the rail, and are pivoted at the hinge. The 

ex-cerna:. latera:..ly fcrce may be div:..ded into vertical and 

la tera2- forces, a!"ld the lateral force is absorbed by the 

springs 24 while the vert:ical force supports the carrying member 

:4. The ver~ical force does net affect the shaking of the 

elevator car because the inertia of the elevator car in a vert:ical 

direction (Y) is greater than that in a lateral direction (X). 

!his can be furtl:.er understood by the following explanation. 

~eferring tc FIGs.11 and 12, when an external force of 

:JN is ap9lied to the prier art guide roller in a 0.025 secor.d 

period, al~ost r.o force in the X and Y directions is acted on 

t'.:.e ca.::-rying member(see FIG.11), while on the spri:i.g, aboi.;.t ~s.ON 

is act:ed in the X direc':ion and no :orce is acted i!1 the '!. 

directi.~i' ... 

As shown i~ FIG.l3, 5.0N is acted on the carrying member 

Th111111r11m1mr11nir 
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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 produces the shaking cf the 

elevator car. 

Referring to FIGs.14 and 15, when the external force of 

lON is applied to the inventive guide roller in a 0.025 second 

period, .. i.. 
'-•·e forces of 2.SN in the X direction and 4.SN in the 

Y direction are acted on the carrying member(FIG.14), while the 

forces of 2.SN in the X direction and l.SN in the Y direction 

are acted on the spring(FIG.15). 

As shown in F:G.16, the resulting composite force in the 

lateral direction is insignificant and the composite force in the 

vertical direction is abou: 6.0N. 

In accordance wi:h t.~e invention, an external force acted 

en the guide rollers 54a, 54b and 54c during the up and down 

movemen: of the elevator 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 

ele,1ator ca::::. 

In accordance wi:h the invention, an excessive pivoting 

cf the carrying membe::::: 14 with respect to a guide roller is limited 

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

the frame stopper 30 is provided for preventing the frame from 

cc2..!.iding with the guide rail. Furthermore, the respective spri::g 

supports 23 fared at an angle of about 60 degrees with respect 

to the spring 24 securely supports the forces transferred from 

the guide rollers 54b and 54c to the corresponding carrying 
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member 14. Therefore, the stability of the guide roller 

supporting apparatus is obtained. 
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What is claimed is 

1. A guide roller supporting apparatus for an elevator car 

frame which is accomodated to support guide rollers to guide a 

travel cf the elevator car which moves by a guidance of a guide 

rail being vertically positioned to an elevator passage and to 

make contact: with £.::-ont and side surfaces of the guide rail, 

comprising: 

carrying members corresponding to the guide rollers, each 

of which has or.e end connected with a rotational axle cf the 

guide rc:ler and another end slantedly secured to a frame; and 

spring means sl.ar.ted with respect to t:-i.e frame and 

connected to the respective carrying members. 

2. T~e guide roller supporting apparatus according to the 

claim l, wherein said frame is securely provided with brackets 

for hinge-connection with the respective carrying rne~bers and 

spring supports fer supporting one end of the respective spring 

means. 

3. The guide roller supporting apparatus according to the 

claim 2, wherein a grease nipple =or lubrication is provided tc 

each b:::::acket. 

4. The guide roller s~pporting apparatus according to the 

claim 2, wherein said respective supports have a slanted surface 

for slanted:y positioning the spring means to the =rarne. 

5. The guide roller supporting apparatus according to the 

claim ::. , wherei:-i each of said carrying members is con::'.ect:ed tc 

~he cor=esponding spri~g means at a ~ight angle. 

6. T~e guide roller suppo:::::ting apparatus according to the 
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claim 1, wherein a stopper rod is provided to the respective spring 

supports for connecting the carrying member to prevent the guide 

roller from derailing. 

7. The guide roller supporting apparatus according to the 

claim 6, wherein said stepping rods are slanted with respect to 

the frame. 

3. The guide roller supporting apparatus according to the 

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

seat. 

9. The guide roller supporting apparatus according to .. . .__r:e 

claim 1, wherein the carrying members corresponding to the guide 

rollers which are in contact with the front and side sur:aces of 

the rail are sla~ted wi~h respect to the frame. 

10. The guide roller supporting apparatus according to the 

clai~ 1, wherein said respective carrying members include a first 

end portion and a second end portion hinged to the axle of the 

g~ide roller positioned at the same axis the first end portion, 

for connection with the frame; 

the second end portion being opposite to the first end 

portion fer connection with the axle of the guide roller; 

a spr.:.ng seat being at a right angle with respect to the 

second end port:.an for positioning the spring means; 

an elongated hole formed at a lower portion for guiding 

the s::.opper red. 

:1. The guide roller supporting apparatus according to the 

c.-a:.:n 10, w:-.erein sa:.d carrying members are integrated with the 

:rame. 

·~iif ll~i 1iii1!1iHir 
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12. The guide roller supporting apparatus according to the 

claim 1, whe=ein said respectively carrying members are slanted 

at an angle less than 90 degrees. 

13. A guide roller supporting apparatus for an elevator car 

rollers which make contact with front and side 

surfaces of the guide rail, comprising: 

spring means slanted with respect to a frame and connected 

to al"'. axle of each guide roller maki::ig contact with the side 

surfaces cf the guide rail; 

carrying means of which one end is connected to the axle 

of the guide roller and the other end is secured to the frame. 

14. The guide roller supporting apparatus according to the 

claim 13, wherein said spring means is slanted with respect to 

the respec~ive guide rollers which make contact with the front 

and side surfaces cf the guide rail. 

15. The guide roller supporting apparatus according to the 

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

90 degrees. 
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