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1 TERM NAL RAIL SYSTEM FOR ESCALATOR  BACKGROUND OF THE | NVENTI ON  ,4,¢ oy
1. Field of the Invention - The present Invention relates to an
- escalator, and nore pafticularly to an inproved escalator termnal rail

Bystem capabl e of m nim zing noise and vi bration caused by an I npact

- resulting froma step rear roller passing through a channel formed in the
termnal rail system 2. Description of the Prior Art As
shown in Figures 1 and 2, a conventional escal ator includes: a pair of
hand rails 1 for concurrently novi ng1 al ong a predeterm ned track thereof; a

step unit 2 for transportin assengers; a mechani cal assenbly 3 for
driving the TRERMINALIRAIL %YngTEN'eFQB%SGN-E?g.R The nechani cal

assenbly 3 includes: a driving unit provided with a notor 4, a speed
reducer 5, a driving chain 6. a driving sprocket 7, a first termnal gear

BACKGROUND OF THE INVENTION

'1. Field of the Invention

The present invention relates to an escalator, and more particularly to an
improved escalator terminal rail system capable of minimizing noise and vibration
caused by an Impact resulting from a step rear roller passing through a channel

- formed in the terminal rail system.

2. Description of the Prior Art

As shown in Figures 1 and 2, a conventional escalator includes: a pair of
hand rails 1 for concurrently moving along a predetermined track thereof; a step -
unit 2 for tra'nsporting passengers; and a mechanical assembly 3 for driving the
hand rails 1 and the step unit 2.

The mechanical assembly 3 includes: a driving unit provided with a motor
4, a speed reducer 5, a driving chain 8, a driving sprocket 7, a first terminal gear
8, a second terminal gear 11, a driving shaft 12 and a terminal rail 13; and a
moving unit provided with a plurality of stepé 8, a step chain 10, a step rear roller
14, and a step front roller 15.

With reference to Figures 3 and 4, the terminal rail 13 is provided with a
semicircular inner casing 18 and a semicircular outer casing 19, wherein an end
portion of the inner casing 18 is engaged to an upper end portion of a lower guide

rail 17.

The thusly constituted conventional terminal rail system serves to guide the

{



8, a second terminal gear 11, a driving shaft 12 and a terminal rail 13;
and a noving unit provided with a plurality of steps 9, a step chain 10, a
step rear roller 14, and a step front roller 15. Wth reference to
Figures 3 and 4, the termnal rail 13 is provided with a semcircular

I nner casing 18 and a semicircular outer casing 19, wherein an end portion
of the inner casing 18 is engaged to an upper end portion of a | ower guide
rail 17. The thusly constituted conventional termnal rail system
serves to guide the 2 step rear

roller 15 and is not furnished with an extra device for renoving or
decr easi ng n§!e§eré¥r roliéy db'lami isanet mrgtehed a%tryaacmmaedewee Hot remeriegoer i s
to relieve an escalation inpact by sinply applying a precise faq?é‘! ?ﬁi}'ﬂeon

to the terndeeleasimgl ndisesw vibrationnandiaigeneraliyadoptad, Mathod shet
casing 18 an?eliter\]lg an escalation impact by simply applying a precise fabrication to the

terminal rail 13 so as to maintain a least gap between the inner casing 18 and the
outer casing 19, through which gap does the step rear roller 15 pass.

The operation of the thusly constituted escalator will now be described.

First, power generated by the motor 4 in the mechanical‘ assembly 3 is
transferred to the speed reducer 5. In accordance with driving of the sprocket 7
connected to the speed reducer 5, the driving chain 8 is rendered driven. The first
terminal gear 8 sharing a shaft with the driving sprocket 7 operat'es the step chain
10 being engaged to the steps 9 which circulate between the first terminal gear
8 and the second terminal gear 11. |

Here, the step front roller ;I4 travels along the upper guide rail 16, and the
step rear roller 15 travels along the lower guide rail 17, so that when the step 9
is reached up to an upper ar lower end portion of the escalator, the step rear
roller 15 js turned around through a channel formed in the terminal rail 13.

Especially, as shown in Figure 4, at the upper and lower end portion of the
escalator, the step front roller 14 is turned around and engaged to the terminal
gear 8, and the step rear roller 15 is turned around along the crocked terminal rail
13. At this time, the step rear roller 15 travels being attached to an outer surface
of the inner casing 18, and when the step rear roller 15 comes up to a curved
portion leading to the terminal rail 13, the step rear roller 15 begins turning around
and closely attached to an inner surface of the outer casing 19.

However, the above-described conventional terminal rail 13 has a

disadvantage, in that during operation of the escalator, the step rear roller 15 at



o6uter casing 19. through which gap does the step rear roller 15 pass.

The operation of the thusly constituted escalator will now be descri bed.
Eirst, power generated by the notor 4 in the mechanical assenbly 3 is
transferred to the speed reducer 5. In accordance with driving of the
sprocket 7 connected to the speed reducer 5, the driving chain 6 is
rendered driven. The first term nal gear 8 sharing a shaft with the driving
sprocket 7 operates the step chain 30 being engaged to the steps 9 which
circulate between the first termnal gear 8 and the second term nal gear
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Figure 4, at the upper an ower en rtron o escal ator, the step
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the step rear roller 15 is turned around along the crooked term nal rail
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there has been carried out a noise measurement experiment empioying a Taguchi
experimental method which considers all the possible nolse factors.

Figure 5 illustrates effects of respective noise generating factors under the
Taguchi method, wherein the steeper the slope of any of the factors in the graph,
the more effective it is to restrain from noise accurrence. .

The experiment has revealed that the causé of noise and vibration
occurring when the step 9 turns around at the upper and lower end portion of the
escalator, is directed to the terminal rail 13. Meanwhile, 1t is also proved that "C"
factors as shown in Figure 5 have relation to increase or decreése of the impact-
caused noise and vibration simply resulting from an impact caused by the step
rear roller 15.

Here, minium .is employed in order to discover noise mechanism and
location being impacted thereon with regard to the terminal rail 13, and as shown
in Figure 6, the step rear roller 15 travels along the outer surface of the
semicircular inner casing 18 of the terminal rail 13 and is deviated off from a
curve start point B of the outer surface of the inner casing 18. Then, the step rear

_roller 15 is impacted on & portion A (spaced about 45 degrees upwardly from an

imaginary line extended from a horizontal surface line of the inner casing 18) of



sHowever, the above-described conventional termnal rail 13 has a

di sadvantage, in that during operation of the escalator, the step rear
roller 15 at 3 the upper or | ower
end portion of the escalator hits onto the inner surface of the outer
casing 19 therein, for thereby resulting in serious noise and vibration,
The noi se and vi bration bei ng caused by such inpact has been one of the
nost desperate problens that the con¥entional escal ator has yet to solve,
and despite continuous efforts so far made to overconme such a

di sadvant age, the noise an i bration still.r ' eTo)VAI cent
ylaar SY in gn the fryer slt-lafaewgmve' oyter {I:,%ﬁﬁ%%%%f’]f mfgﬁnﬁhﬁﬁggﬁg%ﬁd%ﬂt}y g%eldo%(outﬁﬁer e
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the Taguchi nethod, reirn the steeper the 'slope of any of the factors in
the graph,  of the outer casing 19 corresponding to an imaginary line extended from the
portioﬁ B but touches a slightly more upward portion of the inner surface of the
outer casing 19 than the imaginary line extended from the portion B, this is
because the step front roller 14 is driven forwardly in conjuncﬁon with the terminal
gear 8 and a driving force occurring when the step 9 is being lifted is applied
thereta. Also, in accordance with the experimental result with regard 1o the cycle
of the step rear roller 15 being moved in accordance with the guide of the terminal
rail 13, it is known that pressure and impact have significantly influenced on the
outer casing 19 of the terminal rail 13.

Because the cycle of the step rear roller 15 remains constant, the step rear
rolier 15 renders repeated impacts on the portion A of the terminal rail 13, thereby
generating serious noise and vibration. |

Also, the step rear roller 15 travelling along the conventional terminal rail
13 springs up from the curve start point B to the portion A of the outer casing 18
while being proceeded along the semicircular inner casing 18 of the terminal rail
13. | |

| In short, the conventional terminal rail system for an escalator has several
disadvantages, wherein: the step rear roller 15 generates a significant amount of
noise each time the step rear roller 15 is impacted on the portion A; each moment
the step rear roller 15 is impacted on the portion A at an average rate of
0.8sec/step, the thusly amplified pulsation increases vibration of the steps 9; the

step rear roller 15 and the terminal rail 13 are directly impacted on each other,



ithe nore effective it is to restrain from noise occurrence. The
experinment has reveal ed that the cause of noise and vibration occurring
when the step 9 turns around at the upper and |ower end portion of the
escalator, is directed to the terminal rail 13. Meanwhile, It is also
proved that "C' factors as shown in Figure 5 have relation to increase or
decrease of the inpact- caused noise and vibration sinply resulting froman
i npact caused by the step rear roller 155 Here, miniumis enployed
in order to discover noise nmechani smand | ocation being inpacted thereon

wth regard to the termnal rail_ 13 . LR F) t
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an inmaginary I'ine ext enge roma horizontal surface |ine of the I nner
casing 18) of rgjier 15 on the portion A, the gap between the semicircular inner casing 18 and
the odter casing 19 may be abtained by a precise fabrication thereof, thereby
resulting in increased cost and decreased productivity in fabrication and assembly

thereof.
SUMMARY OF THE INVENTION

Accordingly, it is a first object of the present invention to provide a terminal
rail system for an escalator capable of decreasing noise and vibration caused by
an impact resulting from a step rear roller.

It is a second object of the present invention to provide a terminal rail
system for an escalator for reducing vibration of steps in an escalator.

It is a third object of the present invention to 'providé a terminal rail system
for an escalator capable of expanding longevity of each of a step rear roller and
a terminal rail. _

it is a fourth object of the present invention to provide é terminal rail system
for an escalator capable of facilitating terminal rail fabrication and its assembly to
an escalator, thereby obtaining an improved productivity and cost reduction.

To achieve the above-described objects, there is provided a terminal rail
systeni for an escalator according to the present invention which includes an
escalator step including a step front roller and a step rear roller, an upper guide

rail for guiding the step front roller, a lower guide rail for guiding the step rear



4-  the inner surface of the outer casing 19 of the term nal

upward portion of the inner surface of the outer casing 19 than the

rail 13, and
turned around on and al ong the inner surface of the outer casing 19 of the
termnal rail 13. The step rear roller 15 does not initially touch a
portion of the inner surface of the outer casing 19 corresponding to an
I-magi nary line extended fromthe portion B but touches a slightly nore

i magi nary line extended fromthe portipn B. this is because the step front
roller 14 is driven forwardly in conjunction with the term nal gear

driving force occurring when the step 9 is being lifted is app

8 and a

| ied thereto.
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termnal rail In short, the conventional term
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e portion A of the outer casing 19

system
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15 generates a significant amount of noise each tinme the step rear r
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i npacted on the portion A at an average rate o
P :ncluges an escalator step ?nc?uc?ig

roller

f
g a step front rolier and a step rear roller, an

upper guide rail for guiding the step front roller, a lower guide rail for guiding the

step rear roller, and a semicircular inner casing and outer casing connected to

each other by a side plate and engaged to a curved portion of the lower guide rail

at which curve portion the escalator step changes a proceeding level, and for

guiding the step rear roller through a channel formed between the casings,

wherein an interval between respective curved portions of the semicircular inner

casing and outer casing are expanded for thereby reducing the impact caused by

the proceeding step rear roller.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a partially opened perspective view illustrating an internal and

external structure of a general escalator:

Figure 2 is a cross-sectional side view ilustrating a step-driving state of the

general escalator;

Figure 3 is a perspective view illustrating a terminal rail structure for an



0. 8sec/step, the thusly anplified pul sation increases vibration of the
steps 9; the step rear roller 15 and the termnal rail 13 are directly
iLnpacted on each ot her, ' ' 5

t hereby resulting in decreased |ongevity of each thereof; the rougher the

i nner surface of the outer casing 19, the |arger beconmes the noise; and in
order to decrease the noise and vibration being caused by the inpact of
the step rear roller 15 on the portiongA, the gap between the sem circul ar
i nner casing 18 and the outer casing 15 may be obtained by a precise

broduct i vi Ty SRR A4aa 08 oA bIBR M hor cof . SUMARY OF THE
| NVENTI ON Figure 4 is a combination view illustrating the terminal rail combined to a
guide rail according to the conventional art,

Figure 5 is a graph illustrating S/N ratio resultants and effects of noise
factors aisclosed in accordance with a Taguchi experiment method view according
to the conventional art;

Figure 6 is a track variation view illustrating movement of a step rear roller
passing through fhe terminal rail during operation of the conventional escalator;

Figure 7 is a cross-sectional side view of a terminal rail structure accordfhg
to a first embodiment of the present invention: i

Figure 8 is a track variation view illustrating mavement of a step rear roller
passing through the terminal rail during operation of an ‘escalator according to the
present invention; '

Figure 9 is a cross-sectional side view of a terminal rail structure according

- to a second embodiment of the present invention;

Figure 10A is a graph illustrating noise measurements of an escalator
according to the conventional art:

Figure 10B is a graph illustrating noise measurements of an escalator
according to the present invention so as to compare thel results to the
conventional ones and disclose a structural difference between the conventional
terminal rail and one according to the present invention;

Figure 11A is a cross-sectional side view of a terminal rail structure
according to a third embodiment of the present invention:

Figure 11B is a perspective view of a buffer applied to the terminal rait

structure according to the third embodiment of the present invention:



=Accordingly, it is a first object of the present invention to provide a
termnal rail systemfor an escal ator capabl e of decreasing noi se and
Vvibration caused by an inpact resulting froma step rear roller.

Tt is a second object of the present invention to provide a termnal rai
system for an escal ator for reducing vibration of steps in an escal ator.
It is athird object of the présent invention to provide a term nal rai
system for an escal ator capabl e of exgandi ng | ongevity of each of a step
rear roller and a termnal rail. It is a fourth object of the
present invention to provide a termnal rail system for an escal ator
capabl e of facili {Figurad2tieaniackvariation Viewrliustratiogmovemend ofa stapyiear faller an
escal ator, thereby obtaining an inproved productivity and cost eﬂucthon.
To achi eve t Ipasaibgvibralgicthiebtedminsi eat during, eperation RfAN gacpldtor aiw 09 the;
system for an escal ator according to the present invention which includes
an  escal at derrsinabrailstrusturadn Flgtdihi@ANnt roller and a step rear roller,

? gr uggieéi %;I ? ﬁe S['éé'.ltrpfggh QHrio(tj.ligﬂg@ % Spte?gpefcrﬁ\?gtvié\% | EEpedivk)EhtatHl By’ &1 |

transforming the buffer in Fig. 11A according to the present invention.
DETAILED DESCRIPTION OF THE INVENTION

With refefence to the accompanying drawings, a terminal rail system for an

escalator in accordance with the present invention will now be described.

| Figure 7 shows a crosé-sectional side view of a terminal rail structure
according to a first embodiment of the presént invention, and Figure 8 shows
a track variation view illustratind movement of a step rear roller passing through
the terminal rail during operation of an escalator according to the first embodiment
of the present invention. As shown therein, in the terminal rail 13’ according to the
present invention, a gap between an semicircular inner casing 18' and an
semicircular outer casing 19" is widely farmed relative to that of the canventional
one.

The mechanism of the present iﬁvention may be expressly understood by
detailing an instrumental assembly of the upper poﬁion of the escalator.

A step front roller 14 is turned round along a terminal gear 8, and the step
rear roller 15 is tracked along the terminal rail 13', sa that when the step front
roller 14 is turned round along a predetermined track in accordance with the
terminal gear 8, a gap between the semicircular inner casing 18' and the outer

casing 19' is rendered wider than that of the conventional art, wherein a raunded



-6 roller, a semcircular inner casing and outer casing connected to each
other by a side plate and engaged to a curved portion of the |ower guide
rail at which curve portion the escal ator step changes a proceeding |evel,
“and for guiding the step rear roller through a channel formed between the
casings, and a buffer attached to the semcircular outer casing so as to
reduce an inpact caused by the proceeding step rear roller. Furt her,
to achi eve the above-described objects, ti9ere is provided a termnal rai
system for an escal ator according to the present invention which includes

pper qui de.  aparisret eiuelcpasing B isRutaTh FEarERd a0 4 ragdigrtr B the T

dasi ng_connectsebeulaHpRevang 1 EnBRLLY st HarEnF B fangfuitdngd

portion of 't hegalpo &N eI Hiltéte' movement of the step rear roller 15 along the terminal rail
13

| Here, the curvature of the semicircular inner casing 18’ is identical to the

semicircular outer casing 19", so that the curvature center of the semicircular inner
casing 18’ is moved toward an upwardly moving direction of the lower guide rail
17. The outer casing 19" has a curvature thereof identical to that of the inner
casing 18', and the curvature is centered toward a direction contrary to the guide
rail 17.

An impact on the inner surface of the outer casing 19’ becomes smaller,
and accordingly vibration and noise become minimized in acc_ordance with the
expanded interval between the semicircular inner casing 18’ and the outer casing
18'. Further, during fabrication of the terminal rail 13’ according to the present
invention, a process for precisely forming the interval is not required.

Meanwhile, the step rear roller 15 travels on and along the outer surface
of the semicircular inner casing 18' of the terminal rail 13", and deviate off from
a curvature portion B of the semicircular inner casing 18'. A curvature portion A
of the outer casing 19’ is selected for optimally buffering the noise and vibration
occurring thereat. At this time, a portion which is spaced 45 degrees upwardly
from an imaginary line extended from the flat surface of the semicircular inner
casing 18' is designated as an impact center. A buffer 20 formed of a compound
material such as polyurethane is attached onto a partion of the inner surface of
the outer casing 19', wherein the portion of the inner surface of the auter caéing

18' ranges from 30 degrees upwardly to 90 degrees downwardly starting from the



~-at which curve portion the escal ator step changes a proceeding |evel, —and
for qguiding the step rear roller through a channel fornmed between the
casings, wherein an interval between respective curved portions of the
“sem circul ar inner casing and outer casing are expanded for thereby

reduci ng the inpact caused by the proceeding step rear roller. BRI EF
DESCRI PTI ON OF THE DRAW NGS Figure 1 is a partially opened
perspective view illustrating an i nternﬁ; and external structure of a
general escal ator; Figure 2 is a cross-sectional side view
illustrating.a step-@riyi : g6iisticH p8int of Bieopartion B and Fhegur e
3is a perspé@?f!\?%?\(/ﬁ@%ﬁ'%ﬁ’%ﬁ%"@?‘eﬁm nal rgil struc?ure for an

! designated impact center of the portion A. The buffer 20 may be formed thicker

than or as thick as or less thick than the outer casing 19'.

The operation of the terminal rail system according to the present invention
will now be described.

The step front and rear rollers 14, 15 travel along the upper and lower
guide rails 16, 17, respectively, and at a top portion of the escalator, the step rear
rolfer 14 is turned around along the terminal rail 13'. The step front roller 15 is
turned around engaged to the terminal gear 8. Here, the step rear rol_ler 15 is
turned around along the terminal rail 13'. While maving through the track of the
terminal rail 13', the step rear roller 15 travels on and along the upper surface of
the semicircular inner casing 18’ and deviates off from a portion B and at the_
‘same time impacts on the portion A of the outer casing 19'. The impact which
occurs when the step rear roiler 15 is turned around along the terminal rail 13' is
absorbed by the buffer 20. |

As a resuilt, the pressure and impaéf applied to the inner surface of the
outer casing 19’ instrumentally become smaller by widening an interval between
the semicircular inner casing 18' and the outer casing 12', and the resuitant noise
and vibration are prevented from accurring by sufficiently buffering the impact
employing the buffer 20 attached. on and along the inner curvature surface of
outer casing 19'. |

With reference to Figure 9 illustrating a second embodiment of the present
invention, a buffer 20 is formed on the entire lower surface of the outer casing 19’,
or may be formed both on the outer surface of the semicircular inner casing 18’

and on the inner surface of the outer casing 19'.



~escal ator according to a conventional art; Figure 4 is a conbination
viewillustrating the termnal rail conbined to a guide rail according to
the conventional art; Figure 5 is a graph illustrating SN ratio
Tesultants and effects of noise factors disclosed in accordance with a
Taguchi experiment nethod view according to the conventional art;

Figure 6 is a track variation view illustrating novenent of a step rear
roller passing through the term nal raillfuring operation of the
conventional escal ator; Figure 7 1S a cross-sectional side view of

a termnal rail structure according to a first enbodi nent of fIhe resent
i nventi on: Figuregl@a is 9 graph rliustraling; aeise {NORRYWEMeRLS PN n‘%ﬁ?ﬁ@f nt
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As shown therein, a conventional noise level of 71dB is decreased by about 5dB
to a level of 66.2dB. For feference, noise fevel reduction of every 3dB decreases
the noise level by half.
‘ Referring to Figure 11 illustrating a third embodiment of the present
invention, a point of an inner surface portion A of the outer casing 19’ angled 4§
degrees upwardly from an imaginary line extended from the flat -surface of the
semicircular inner casing 18’ is designated as an impact center, wherein a buffer
30 is attached on and alnng the inner surface of the outer casing 19' which
ranges from a 30-degree upward portion from the impact center to a level of the
imaginary line extended from the flat surface of the semicircular inner casing 18'.
The center portion of the buffer 30 is thicker than the edge portion thereof.
The buffer 30 is formed like a crescent and includes a band portion 40 and at
least one pair of protrusions 50 which facilitate a fixture of the band portion 40
onto the outer casing 19', wherein the protrusions 50 are fixed into openings (not
shown) formed in the outer casing 19"
The curved buffer 30 serves to overcome a shearing stress which may
occur wher, the step rear roller 15 incurs an impact thereon.
With reference to Figure 12 illustrating a track movement of a step rear
roller passing through the terminal rail during operation of an escalator adopting

the terminal rail structure in Fig. 11A, the operation of the thusly constituted



‘conventional ones and disclose a structural difference between the
conventional termnal rail and one. according to the present invention;
Figure 1 1A is a cross-sectional side view of a termnal rail structure
according to a third enbodi nent of the present invention; Figure 11

Bis a perspective view of a buffer applied to the termnal rail structure
according to the third enbodi nent of the present invention;

8 Figure 12 is a track variationjygiew illustrating novement of a
step rear roller passing through the termnal rail during operation of an

escal at or adﬁe?érhrg.ﬂ %@e%sggﬁmo?aén %@Hla{%}rd&%lﬁnﬁ 8 1k lralﬁmbﬁa ent of the

Figures 13 t erspective VI ews res ectlv tal ne

transform ngpf'&%nl?‘ime?ftiohr\«llﬁ'rﬂww be HisRABSgdi ng to the present i nvent i on.

The step front roller 14 is turned round along the terminal gear 8, and the
step rear roller 15 is tracked along the terminal rail 13', so that when the step
front .rolller 14 is turned round along the curvature of the terminal rail 13', the step
rear roller 15 travels on and along the upper surface of the semicircular inner
casing 18’. The step rear roller 18’ is turned round at the curvature portion B, and
the impact thereof is sufficiently buffered by the buffer 30 attached on the portion
A. At this time, the track of the step rear roller 18’ remains constant, and the step
rear roller 18' is appropriately buffered on the buffer 30 of the terminal rail 13',
thereby preventing noise and vibration from occurring.

As shown in Figures 13 through 18, the present invention further provides
a plurality of modified terminal rail buffers 30 in accordance therewith.

Referring to Figure 13, a buffer 30 may inciude a buffer band 41 formed
over the inner surface of the buffer band 41, so that a horizontal opening 42 is
formed between the buffer band 41 and the band portion 40 for thereby relieving
impact. With reference to Figure 14, a band portion 40 and a buffer band 43
respectively have an outwardly convexed shape thus to from a center opening 44,
thereby obtaining a buffer 30 having a double layer. As shown in Figure 15, a
plurality of vertical supports 45 are formed between a band portion 40 and a
buffer band 43, whereby the vertical supports 45 do buffer and support the buffer
band 43. As further shown in Figure 186, a plurality of semispheric bosses 40a are
formed on the inner surface of the band portion 40 for theraby relieving impact.

Therefare, the buffer 30 of the terminal rail in the present invention absorbs

impact caused by the step rear roller 15 and significantly decreases noise and



“DETAI LED DESCRI PTI ON OF THE | NVENTI ON Wth reference to the
acconpanying drawings, a termnal rail systemfor an escalator in
accordance with the present invention will now be descri bed. Fi gure
7 shows a cross-sectional side view of a terminal rail structure according
to a first enbodi nent of the present invention, and Figure 8 shows a
track variation view illustrating novenent of a step rear roller passing
through the termnal rail during opggation of an escalator according to the
first enbodi ment of the present invention. As shown therein, in the

ts%m%:? ?'?u[ Ziwi;ar%ﬁ?f?? e aerarg/aee i hpedtane alFared iR 3% ng 1o o
hechani sm of ¢ he B 4 tibvet bnd 1y VS bY8A F B escaaton afibidina g g
an instr urrerp‘gﬂ,reé;&’iﬁ'méhﬁ% deiFeddiicin édt‘?é?\g{ri?# @F?E(‘s’i‘éﬁfr@ér rolfer 15, so A

step front ro I's turned round al ong a gear 8, and the step

rear roller tlsr%tl.% E.ﬂsra%he& @b%gntibﬁegﬁﬁbaaénd atdordihgly a0vibfaonvdtane tshep

step front 14 is turned round along a predeternmned track in
accordance W khreiwdrkably’ dedrahsdt ahefobycoltaiminip Bnaniended savgevity wflthe stemer

casing 18 and the outer <casing 19" is rendered wder than that of the
convent i onalrear tollen1&r anah thee termingdail 13
Further, the terminal rail system according to the present invention satisfies
a robust design condition, so that there does not occur noise regardless of a
measuremeant difference between the semicircular inner casing and the outer
casing or a roughness of the surfaces of the semicircular inner casing and the
outer casing. "
Stilt further, the present invention does not seriously require a precision in

an assembly work thereof, thereby significantly improving productivity.



9 portion of the outer casing 19' is outwardly expanded and a rounded
portion of the semcircular inner casing 18 is inwardly contracted,
whereby the furtherly wi dened gap serves to facilitate novenent of the step
rear roller 15 along the termnal rail 13'. Here, the curvature of
the semcircular inner casing 18 is identical to the semcircular outer
casing 19', so that the curvature center of the sem circular inner casing
18" is noved toward an upwardly noxang direction of the |ower guide rail

17. The outer casing 19' has a curvature thereof identical to that of the

I nner casi nghaBis claimed e curvature is centered toward a direction contrary
to the guide rail 17. An inpact on the inner surface of the outer
casing 19' becones snmaller, and accordingly vibration and noi se becone

m nimzed in accordance with the expanded interval between the semcircular
i nner casing 18'1.and Aherminaknailsysteny fa0an escalaber; conhprising:f abri cati on of
the termnal rail 13" according to the present invention, a process for
preci sely form A epcalpiar stemincluging @ stegdrarddolier and a steprraar rallert he step
rear roller 15 travels on .and_al ong the outer surface of the sem circular

i nner casing 18'a'prPﬁ'é9E"9PrFFH§W Q‘Eﬁlngl@e,ﬂﬁﬁcf’%\f? e off froma curvature

portion B of the 1 i r.qul | nner. casing 18 . A .curvature portion A of
t he outer casi nga iogvrgri éu'églrgi{%'oélf'%mggﬁ?isgﬁ?ﬁﬁarbwi?%ri ng the noi se and
vi bration occurrj : : ' | TR, i ' | 5
degrees upwar dl yé ? gg&agﬁ?ﬁ&gaﬁgéghéi#ﬁ%egrﬁg@@ Q‘%‘rﬁqq&u%@f’q’ }Fﬁgaﬁﬁg‘céy of
the sem ci rg iy pldi€%nd engaged to a curved portion of the lower guide rail at which
curve portion the escalator step changes a proceeding level, and for guiding the
step rear roller through a channel formed between the casings; and
a buffer attached to the semicircular outer casing so as to reduce an

impact caused by the proceeding step rear rcller.

2. The terminal rail system of Claim 1, wherein an impact peint in
accordance with the step rear roller is designated on the lower surface portion of
the semicircular outer casing spaced 45 degrees upwardly from an imaginary fine
extended from a horizontal flat surface line of the semicircular inner casing, and
the buffer is attached on the lower surface portion between a 30-degree angle line
upwardly from the impact point and a 80-degree angie line downwardly from the

impact peint, of the semicircular cuter casing.

3. The terminal rail system of Claim 1, wherein the buffer is attached
on an entire lower surface of the semicircular outer casing, or on tha entire lower
surface of the semicircular outer casing and the entire upper surface of the

semicircular inner casing.
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tasing 18 is designated as an inpact center. A buffer 20 forned of a
conpound material such as polyurethane is attached onto a portion of the
inner surface of the outer casing 19', wherein the portion of the inner
surface of the outer casing 19' ranges from 30 degrees upwardly to 90
degrees downwardly starting fromthe

10 imaginary line formed by connecting the deviation point of the portion
B and the designated i npact center of thaSportion A The buffer 20 may be
formed thicker than or as thick as or less thick than the outer casing

é?'ﬁsem nvent o w f‘tfh"& sitpise lkseresBer Ciaim 1 WipEt s Brten dmambled

] . 6 H H .
respect i vel §MLAGONEr £ %&%ﬁw&iﬁ@@&eﬁ% lé@&% g %tgﬁtéﬁg‘%?e% 4 paft Whieh or
4 3 5
2 | orme g D R, el SHEHARE b hor R NEP oLERE 1L bPnd?
15 is  turngdnigirdingr I%'n@%aéihg afﬂiee Sethicirdllar biit r¥¥§u|1 movi ng through the

track of the termmnal rail step rear roller travel s on and
al ong the upper surface of the sem circul ar inner ca5| ng 18 and devi ates
off froma portion B and at the

S The terminal rail system of Claim 4, wherein the buffer comprises:

a convex band portion having a crdss-sectional arc; and

at least one pair of protrusions formed on an outer surface of the convex
band portion, whereby the protrusions are fixedly inserted into corresponding

portions of the semicircular outer casing.

6. The terminal rail system of Claim 5, wherem a plurality of
semispheric embossings are formed on an inner surface of the convex band

portion sa as to reduce impact caused by the step rear roller.

7. The terminal rail system of Claim 5, wherein a horizontal opening is
formed between a downwardly convexed buffer band and an upwardly convexed

buifer band, thereby reducing the impact caused by the step rear roller.

8. The terminal rail system of Claim 5, wherein a horizontal opening is
formed between a pair of downwardly convexed buffer bands, thereby reducing

the impact caused by the step rear roller.

9. The terminal rail system of Claim 8, wherein a piurality of vertical

supports are formed in the horizontal opening so as to support the buffer bands.
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~same tinme inpacts on the portion A of the outer casing 19'. The i npact

whi ch occurs when the step rear roller 15 is turned around al ong the
terminal rail 13" is absorbed by the buffer 20. As a result, the
pressure and inpact applied to the inner surface of the outer casing 19

i nstrumental |y beconme snaller by wi dening an interval between the
semcircular inner casing 18 and the outer casing 19'. and the resultant
noi se and vi bration are prevented frgg1occurring by sufficiently buffering
the inmpact enploying the buffer 20 tached on and al ong the inner
curvature surface of outer casing 19 Wth reference to Figure 9
illustrating a $8cond terinpirailsystem s 3n escalator; owmptising, a buffer 20 is
fornmed on the entire | ower surface of the outer casing 19', or may be

formed both on BRePHAAPr star nckiding aaler &iont roller and ?rﬁﬁ%? f%%fs'l'qligf 18' and

on the inner surfagpepeor gutge rai errgmgngrme s?ep front roller,

a lower guide rail for guiding the step rear roller; and

a semicircular inner casing and outer casing connected to each other by
a side plate and engaged to a curved portion of the lower guide rail at which
curve portion the escalator step changes a proceeding level,. and for guiding the
step rear roller through a channel formed between the casings, whergin an
interval between respective curved portions of the semicircular inner casing and
outer casing are expanded for thereby reducing the impact caused by the

proceeding step rear roller.
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Figure 10Ais a graph illustrating noise neasurenents of an escal ator
according to the conventional art, and Figure 10Bis a graph illustrating
noi se neasurenents of an escal ator according to the present invention, so
as to conpare the results to the conventional ones and discl ose a
structural difference between the conventional termnal rail and one
according to the present invention. As shown therein, a conventional noise
| evel of 71dB is decreased by about 159dB to a | evel of 66.2dB. For
reference, noise |level reduction of every 3dB decreases the noise |evel by
hal f . Referring to Fi gureABSIRACTustrating a third enbodi ment of the
present invention, a point of an inner surface portion A of the outer
casing 19' angled 45 degrees upwardly froman imaginary |line extended from
the flat surface of the sZﬁﬂ%@BPJﬂHL BT WQQﬁﬁaﬂﬁﬁURis desi gnated as an
| npact center, wherein a buffer 30 is attached on and al ong the inner
surface of the oAtterminabiaiigsys®m fbr ah escalat?indluoe’ anHdcARpoeStepNnaLdin
portion fromthe inpact center to a |level of the inmaginary |ine extended
fromthe flatstepfrbateoller andea step rearaualler, amoppercgsidegal For guiding the Step
center portion of the buffer 30 is thicker than the edge portion thereof.

. front roller, a lower guide rail for guiding the step rear roller, a semicircular inner

casing and outer casing connected to each other by a side plate and engaged to
a curved portion of the lower guide rail at which curve portion the escalator step
changes a prccee_ding level, and for guiding the step rear roller thcough a channel
formed between the casings, and a buffer attached to the semicircular outer
casing so as to reduce an impact caused by the proceeding step rear roller. The
terminal rail system decreases an impact resulting from the step rear roller, for
thereby decreasing pulsation or vibration of the step and obtaining an extended

longevity of the step rear roller and the terminal rail.

Figure 7



The buffer 30 is fornmed like a crescent and includes a band portion 40 and
at |east one pair of protrusions 50 which facilitate a fixture of the band
portion 40 onto the outer casing 19', wherein the protrusions 50 are fixed
into openings (not shown) fornmed in the outer casing 19'. The

curved buffer 30 serves to overcone a spsﬁring stress which may occur wher
the step rear roller 15 incurs an inpac her eon. Wth reference to

Figure 12 illustrating a track nove f a sifep rear roller passing
through the termnal rail during opgra (gn.of n escal ator adopting the

termnal rail structure in Fig. 1 at,i of the thusly
constituted &6NVbRﬁ16ﬁﬁi Aﬁf’ .12 termnal

rail system for an escal ator according to the third enbodi nent of the

FIG. 2
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present invention will now be described. -The step front roller 14 is
turned round along the termnal gear 8, and the step rear roller 15 1is
tracked along the termnal rail 13', so that when the step front roller 14
is turned round along the curvature of the termnal rail 13", the step rear
roller 15 travels on and al ong the uppep §urface of the semcircular inner
casing 18 . The step rear roller 18" is {urned round at the curvature
portion B, and the inpact thereof 4 izifici tly buffered by the buffer
30 attached on the portion A At tE?l I e, e track of the step rear

roller 18" remains constant, and dd}evRBNAE" ARP! | er 18" is appropriately
c) ARL,

buffered on the buffer 30 of the termnal rail , thereby preventing
noi se and vi bration from occurring. As shown in Figures 13 through
16, the present invention further provides a plurality of nodified
termnal rail buffers 30 in accordance theggew th. Referring to
Figure 13, a buffer 30 may include a buffef band 41 fornmed over the inner
surface of the buffer_band 4 0_that a [ l_opening 42 is forned

bet ween t he buff e <Bapeddmane-itlc bany
IrrpaCt Wth ;iZ_:;';/>< O i- 8
respectivel y have<armroutrwardty-tenvexed 4
44, thereby obtaining a buffer 3§ havi ng
Figure 15, a plurality of—verticg -y

portion 40 and_a BuT M
and support tfre=gEfer

ayer.

2 OTTIET Det Week a band
8L N ca upports 45 dp buffer

\ N B

FIG. 4
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. band 43. As further shown in Figure 16, a plurality of semni spheric bosses
40a are fornmed on the inner surface of the band portion 40 for thereby
relieving inpact. Therefore, the buffer 30 of the termnal rail in
“the present invention absorbs inpact caused by the step rear roller 15 and
significantly decreases noi se and

13 vibration in accordance with an i np®3y8 of the step rear roller 15.

As descri bed above, the term nal rai ystem f an escal ator according to
the present invention decreases an |t8 resufilng froma step rear roller
15, so that a pulsation or vibrat ‘@@ ngi iﬁ? and accordingly a
vibration at the step 9 is renarkébﬁ@v H her eby obtai ning an
extended | ongevity of the step rear roller 15 and the terminal rail 13'.
Further, the termnal rail systemaccording to the present invention

satisfies SIGNAL-TO-NOISE RATIO
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a robust design condition, so that there does not occur noise regardl ess of
a neasurenent difference between the semicircular inner casing and the
outer casing or a roughness of the surfaces of the sem circular inner
casing and the outer casing. Still further, the present invention:
does not seriously require a precision L an assenbly work thereof,
theréby significantly inproving productivity.

14 What is clainmed is: - 1. JgfL(gyninaZ rail systemfor an

escal ator, conpri sing: an esdal r« steb including a step front
roller and a step rear roller; an upper guide rail for guiding the
step front roller; a lower guide rail for guiding the step rear

rol | er; '
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a semcircular inner casing and outer casing connected to each other by a

side plate and engaged to a curved portion of the |ower guide rai

curve portion the escal ator step changes a proceedi ng | evel,

gui di ng the

and

reduce an
The term na

rail

step rear roller through a channel
a buffer attached to the sery
i npact caused by the proceeding step rear
system of C aim 1;
with the step rear roller is design

roller.
i mpact poi nt

G h

and

in

at which
f or

formed between the casings;
ircular outer casing so as to

2.
accordance

| ower surface portion of

the sem circular outer casing spaced 45 degrees upwardly from an i nmagi nary
flat surface line of the semcircul ar

i ne
i nner

extended from a hori zont al
casi ng, and

bet ween a 30-degree angl eEErrrEs==EE,

out er
buf f er

90-degree angle |ine downyardly frontthe |npact p0|n“3‘
casi ng. 3. The terntnal rail systemof G
is attached on an/entir face or = e

casi ng,

or on the entire | ower
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surface of the semcircular outer casing and the entire upper surface of
the semcircular inner casing. :
15 4, The termnal rail systemof Claiml1, wherein the buffer is
assenbled onto a | ower surface portion between a curvature start point and
a point which neets an Inmaginary |ine éygended fromthe horizontal flat
surface line of the semcircular i asin f the sem circul ar outer
casi ng. 5 The term nal r%?ﬁtégs;ap1 fAAClaim4, wherein the
buffer conprises: a convex band portion having a cross-sectiona

arc; and at | east one pair of protrusions forned on an outer surface

of the convex band portion, whereby the protrusions are fixedly inserted
i nto correspondi ng

FIG.11B
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portions of the semcircular outer casing. 6. The term nal rai
system of Claim 5, wherein a plurality of sem spheric enbossings are
formed on an inner surface of the convex band portion so as to reduce

i npact caused by the step rear roller. 7. The term nal rai
systemof Claim5, wherein a horizontal opming is forned between a
downwar dl y convexed buffer band and an upwardly convexed buffer band,

t hereby reducing the inpact caused q;uLCE steglﬁgﬁr roll er. 8.

The termnal rail systemof Caimb5, ein i zontal opening is

formed between a pair of downwardly convexed buffer bands, thereby reducing
the i npact caused by the step rear. roler. 9. The term nal rai

systemof Claim8, wherein a plurality of vertical supports are formed in
the horizontal opening so as to support the buffer bands.
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416 10. Aternminal rail systemfor an escal ator, conprising:

an escalator step including a step front roller and a step rear roller;

an upper guide rail for guiding the step front roller; a | ower guide
rail for guiding the step rear roller; and a semcircular inner
casing and outer casing connected to each er by a side plate and

engaged to a curved portion of the |ower guide rail at which curve portion
t he escal ator step changes a proceegggggagvel, apjd for guiding the step
rear roller through a channel forne en thelcasings, wherein an

i nterval between respective curved portions of the sem circul ar inner

casing and outer casing are expanded for thereby reducing the inpact
caused by the proceeding step rear roll%b




