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face is straight in cross-section and the strands are disposed on an
imaginary straight line. This invention relates to escalator handrails and
The handrail of this invention is provided with more particularly to
escalator handrails having im-   increased lateral flexibility so as to
allow it to travel proved lateral flexibility.                       5
over a curved or rectilinear (in plan) guide rail with Conventional
escalator and moving walkway          minimal drag and wear. The handrail
can be Inter- handrails, when viewed in plan, follow a rectilinear   nally
strengthened by reinforcing tension cables path of movement, and thus
require minimal lateral     without impairing its transverse flexibility.
The han- or horizontal flexibility. The degree of lateral flexi-  drail is
made from a conventional rubber composi- bility required of a conventional
escalator handrail  to  tion, or the like, and assumes generally the con-
is only that which will allow it to cope with minor    ventional C-shaped
cross section. The cross sec- deviations in the rectilinearity of the guide
rail over  tion of the handrail of this invention is, however, which it
slides. The flexibility required in the verti-  modified by imparting a
flexure-enhancing radius of cal plane in order to allow the handrail to
traverse   curvature to the portion of the handrail which spans the newels
is provided by the C-shape of the   15  the guide rail, i.e., the portion
of the handrail on handrail, and its rubber composition. Since a con-
which one normally rests one's hand. The top web ventional escalator
handrail requires minimal lateral  of the handrail, instead of being flat
as is a conven- lexure, Internal reinforcing cables will typically be
tional handrail, is rounded. The internal reinforcing aligned in a common
horizontal plane or planes so      cables are disposed with their axes
along an Imagi- as to actually increase the lateral stiffness of the   20
nary curved transverse line internally of the top handrail. While the
aforesaid laterally stiff handrails  web of the handrail. By vertically
offsetting the axis are generally satisfactory for conventional rectilin-
of each reinforcing cable from the axes of the ear escalators and moving
walkways, they are not       cables on either side of it, the cable array
does not desirable for use in a curved or helical escalator.    unduly
resist lateral flexure of the handrail. The requirement that the handrail
follow a curved   25    It is therefore an object of this invention to path
of travel in a curved escalator renders the       provide an escalator
handrail having an improved laterally stiff conventional handrail ill
suited for the  facility for lateral flexure. task. If a conventional
handrail is used on a curved       It is an additional object of this
invention to escalator, even when the radius or radii of cur-       provide
an escalator handrail of the character de- vature are quite large, the
stiffness of the handrail  30  scribed suitable for use in a helical
escalator as- will cause difficulty in mounting on the guide rail,
sembly. and will cause excessive drag which requires high          It is a
further object of this invention to provide driving forces and results in
inordinate wear on the   an escalator handrail of the character described
handrail and guide rail.                               having internal
reinforcing cables arranged so as Subject-matter of the invention is a
generally  35   not to hinder lateral flexure of the handrail. C-shaped
escalator  handrail made  from   an             These and other objects and
advantages of the elastomeric material and operable to slide over a
invention will become more readily apparent from fixed guide rail, said
handrail comprising a web       the following detailed description of a
preferred portion overlying said guide rail and said web por-    embodiment
thereof when taken in conjunction with tion having: an outer surface remote
from  said   40  the accompanying drawings in which: guide rail and formed
with a medial elliptical part;      FIGURE 1 is a transverse sectional view
of an an inner surface facing said guide rail and having a     escalator
handrail formed in accordance with medial part; and a plurality of
longitudinal reinforc-   this invention; and ing strands in said web
portion between said inner       FIGURE 2 is a similar view showing the
handrail and outer surfaces, said strands having their axis  45   mounted
on a guide rail. disposed along an imaginary transverse line; and
The handrail is denoted generally by the nu- said handrail having lateral
flexibility, characterized  meral 2 and is typically formed from an
elastomeric in that said inner surface having a medial elliptical  material
such as rubber, neo-rubber or the like. The part and said strands having
the axes disposed         handrail is provided with a plurality of internal
ax- along an imaginary transverse elliptical line; with   50  ially
extending reinforcing strands 4 of steel, car- said outer and inner
elliptical surface parts and the  bon fiber, or the like. The upper surface
6 of the elliptical positioning of said reinforcing strand axes  handrail 2
has an elliptical contour. The ellipse imparting increased lateral
flexibility to said han-   defining the portion 6 of the handrail 2 is
struck drail.                                                from center
point C located in a pocket 5 formed An escalator handrail having the
features be-   55   by the handrail 2. The guide rail 7 is located in the
fore the words "characterized in that" in the pre-     pocket 5. The center
point C is defined by the ceding paragraph is known from US-A-3,949,858.
intersection of horizontal and vertical axes X and Y, With the known
escalator handrail, the inner sur-      respectively. The  elliptical
surface 6  extends 2    
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about 140[err] about the center        Claims point C. The axes of the
reinforcing strands 4 lie along an elliptical line 8 which extends through
an  1. A generally C-shaped escalator handrail (2) arc of about 140[err]
about the center point C. The         made from an elastomeric material and
op- inner surface 10 of the handrail 2 is also elliptical   5  erable to
slide over a fixed guide rail (7), said through an arc of about 143  about
the center           handrail (2) comprising a web portion overlying point
C. The aforesaid elliptical surfaces and strand   said guide rail (7),said
web portion having: an line are all generated about the center point C. The
outer surface(6,12) remote from said guide rail outer sides 12 are
circularly configured and defined    (7) and formed with a medial
elliptical part(6); by arcs generated from points 14 (shown only on   10
an inner surface (10,16) facing said guide rail the left hand side of the
drawing for clarity), and     (7) and having a medial part (10); and a
plural- the inner sides 16 are circularly configured and        ity of
longitudinal reinforcing strands (4) in said defined by arcs generated
about points 18 (only         web portion between said inner (10,16)and
out- one of which is shown on the right hand side of the     er (6,12)
surfaces, said strands (4) having their drawing for clarity). Flat surfaces
connect the cir-  15  axes disposed along an imaginary transverse cular
surfaces 12 and flat surfaces connect the        line (8); and said
handrail (2) having lateral circular surfaces 16 with the ends of the
elliptical    flexibility, characterized in that, said inner sur- surface
10 so as to smoothly blend the various          face (10,16) having a
medial elliptical part (10) curved surfaces together.
and said strands (4) having the axes disposed As previously noted, the
elliptical surfaces are   20  along an imaginary transverse elliptical line
(8) all generated about the center point C, and are         with said outer
(6) and inner (10) elliptical defined by the equation
surface parts and the elliptical positioning of said reinforcing strand
axes imparting in- 2      2                                    creased
lateral flexibility to said handrail (2) [err] 2      2
2. The handrail of Claim 1 wherein said inner (10) a      b
and outer(6) elliptical surface parts and said imaginary elliptical line
(8) are all generated where a equals the maximum value on the X axis,
from a common center point(C). and where b equals the maximum value on the
Y   30 axis. Both a and b are preselected based on the      3. The handrail
of Claim 2 wherein said center desired size of the handrail 2. In the
instant case,    point (C) is disposed in a guide rail-receiving the
selected a value lies beyond the sides 12 of         pocket part (5) of
said handrail, midway be- the handrail due to the circular configuration of
the   tween opposed outermost side surfaces (12) of sides 12. Once a and b
are selected, x or y may   35    said handrail (2) be calculated from the
formula. For example, the formula will calculate any y point for each
selected  4. The handrail of any one of claims 1 to 3 x point. This
procedure is followed to generate all     wherein said imaginary elliptical
line (8) Is clos- three of the elliptical planes in the handrail 2.
er to said inner elliptical surface part (10) than It will be readily
appreciated that the moment  40   it is to said outer elliptical surface
part (6). of inertia around the Y axis is less from the ellip- tical
configuration than from the flat configuration.  PatentansprUche The
elliptical configuration when subjected to a bending moment around the Y
axis allows a re-        1. Generell C-formiger Fahrtreppenhandlauf (2)
sponsive vertical movement of the handrail. The   46    aus einem
Elastomermaterlal, der betriebsma- elliptical arrangement of the
reinforcing strands al-   Big fiber esne feste FUhrungsschiene (7) gleiten
lows movement of the latter within the handrail so      kann und einen die
FUhrungsschlene (7) Ober- that lateral bending of the handrail is not
entirely    lagernden Stegbereich aufweist, wobei der restricted since each
reinforcing strand is in a        Stegbereich aufweist: slightly different
horizontal plane than those on   50  eine AuBenflgche (6,12) entfernt von
der Flh- either side of it. The handrail thus adjusts more
rungsschiene (7) und mit elnem  elliptischen easily to a changing path of
travel then does a         Mittelteil (6), conventional handrail.
eine Innenflfche (10,16) zugewandt der Fth- Since many changes and
variations of the dis-        rungsschiene (7) und mit einem Mittelteil
(10), closed embodiment of the invention may be made   56     und without
departing from the inventive concept, it is     elne Mehrzahl von
Verstdrkungsstrangen (4) in not intended to limit the invention otherwise
than as   Llngsrichtung in dem  Stegbereich zwischen required by the
appended claims.                        der Innenfliche (10,16) und der
AuSenfl~che 3    
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point C. The axes of the reinforcing strands 4 lie along an elliptical line
8 which extends through an  1. A generally C-shaped escalator handrail (2)
arc of about 140[err]  about the center point C. The        made from an
elastomeric material and op- inner surface 10 of the handrail 2 is also
elliptical   5  erable to slide over a fixed guide rail (7), said through
an arc of about 143  about the center            handrail (2) comprising a
web portion overlying point C. The aforesaid elliptical surfaces and strand
said guide rail (7),said web portion having: an line are all generated
about the center point C. The     outer surface(6,12) remote from said
guide rail outer sides 12 are circularly configured and defined     (7) and
formed with a medial elliptical part(6); by arcs generated from points 14
(shown only on   10     an inner surface (10,16) facing said guide rail the
left hand side of the drawing for clarity), and      (7) and having a
medial part (10); and a plural- the inner sides 16 are circularly
configured and         ity of longitudinal reinforcing strands (4) in said
defined by arcs generated about points 18 (only          web portion
between said inner (10,16)and out- one of which is shown on the right hand
side of the      er (6,12) surfaces, said strands (4) having their drawing
for clarity). Flat surfaces connect the cir-  15  axes disposed along an
imaginary transverse cular surfaces 12 and flat surfaces connect the
line (8); and said handrail (2) having lateral circular surfaces 16 with
the ends of the elliptical     flexibility, characterized in that, said
inner sur- surface 10 so as to smoothly blend the various            face
(10,16) having a medial elliptical part (10) curved surfaces together.
and said strands (4) having the axes disposed As previously noted, the
elliptical surfaces are   20  along an imaginary transverse elliptical line
(8) all generated about the center point C, and are          with said
outer (6) and inner (10) elliptical defined by the equation
surface parts and the elliptical positioning of said reinforcing strand
axes imparting in- creased lateral flexibility to said handrail (2) 2
2                            25 2      2                                 2.
The handrail of Claim 1 wherein said inner (10) [err]
and outer(6) elliptical surface parts and said imaginary elliptical line
(8) are all generated where a equals the maximum value on the X axis,
from a common center point(C). and where b equals the maximum value on the
Y   30 axis. Both a and b are preselected based on the      3. The handrail
of Claim 2 wherein said center desired size of the handrail 2. In the
instant case,     point (C) is disposed in a guide rail-receiving the
selected a value lies beyond the sides 12 of         pocket part (5) of
said handrail, midway be- the handrail due to the circular configuration of
the    tween opposed outermost side surfaces (12) of sides 12. Once a and b
are selected, x or y may   35     said handrail (2) be calculated from the
formula. For example, the formula will calculate any y point for each
selected  4. The handrail of any one of claims 1 to 3 x point. This
procedure is followed to generate all      wherein said imaginary
elliptical line (8) is clos- three of the elliptical planes in the handrail
2.        er to said inner elliptical surface part (10) than It will be
readily appreciated that the moment   40   it is to said outer elliptical
surface part (6). of inertia around the Y axis is less from the ellip-
tical configuration than from the flat configuration.  Patentanspruche The
elliptical configuration when subjected to a bending moment around the Y
axis allows a re-        1. Generell C-formiger Fahrtreppenhandlauf (2)
sponsive vertical movement of the handrail. The   45     aus einem
Elastomermaterial, der betriebsma- elliptical arrangement of the
reinforcing strands al-    Big uber eine feste FUhrungsschiene (7) gleiten
lows movement of the latter within the handrail so       kann und einen die
Fihrungsschiene (7) Ober- that lateral bending of the handrail is not
entirely     lagernden Stegbereich aufweist, wobei der restricted since
each reinforcing strand is in a         Stegbereich aufweist: slightly
different horizontal plane than those on   50   eine AuBenflAche (6,12)
entfernt von der FUh- either side of it. The handrail thus adjusts more
rungsschiene (7) und mit einem  elliptischen easily to a changing path of
travel then does a          Mittelteil (6), conventional handrail.
eine InnenflAche (10,16) zugewandt der FOh- Since many changes and
variations of the dis-        rungsschiene (7) und mit einem Mittelteil
(10), closed embodiment of the invention may be made   55      und without
departing from the inventive concept, it is      eine Mehrzahl von
VerstArkungsstrAngen (4) in not intended to limit the invention otherwise
than as    Ldngsrichtung in dem  Stegbereich zwischen required by the
appended claims.                         der Innenflache (10,16) und der
Aul3enflache 3    
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M  S * (6,12), wobel die Achsen der Strange (4) ent-        (10) et le
positionnement des axes desdits lang elner imagindren transversalen Linie
(8)        torons de renforcement sur une ellipse confe- angeordnet sind
und der Handlauf (2) eine            rant une plus grande flexibilit6
laterale a ladite s-   laterale Flexibilltat besitzt,
main courante (2). dadurch gekennzelchnet,                      5 dal die
Innenflache (10,16) einen elliptischen    2. Main courante selon la
revendication 1, dans Mittelteil (10) besitzt und die Achsen der
laquelle lesdites parties de surfaces elliptiques Strange (4) entlang einer
imagingren ellipti-        Interne (10) et externe (6) et ladite ligne
ellipti- schen transversalen Linie (8) angeordnet sind,       que
imaginaire (8) sont toutes engendr~es a wobei der elliptische
AuBenfl~chenteil (6) und   70  partir d'un centre commun (C). der
elliptische InnenflIchenteil (10) und die elliptische Anordnung der Achsen
der Verstar-     3. Main courante solon la revendication 2, dans
kungsstrange dem Handlauf (2) eine erh6hte           laquelle ledit centre
(C) est dispos4 dans une laterale Flexibiitat verleihen.
partie (5) de ladite main courante formant one 16      poche qui regoit le
rail de guidage, & ml- 2. Handlauf nach Anspruch 1, bei dem der ellipti-
distance entre les surfaces lat~rales extremes sche Innenflichenteil (10)
und der elliptische       exterieures (12) oppos6es de ladite main cou-
AuBenflachenteil (6) und die imaginare ellipti-      rants (2). sche Linie
(8) alle von einem gemeinsamen Mittelpunkt (C) aus erzeugt sind.
20   4. Main courante selon une quelconque des re- vendicatlons 1 & 3, dans
laquelle ladite ligne 3. Handlauf nach Anspruch 2, be! dem der Mittel-
elliptique imaginaire (8) est plus rapprochde de punkt (C) in einem die
FUhrungsschiene auf-          ladite partle de surface elliptique Interne
(10) nehmenden Taschenteil (5) des Handlaufs an-          qu'elle ne l'est
de ladite partle de surface geordnet ist in der Mitte zwischen gegenUber-
25    elliptique exteme (8). Iiegenden auBeren Seitenflachen (12) des
HandlaUtfs (2). 4. Handlauf nach einem der AnsprUche 1 bis 3, bel dem die
imaginare elliptische Linie (8) na-   30 her an dem elliptischen
Innenfl~chentell (10) ist als an dem elliptischen AuBenfl~chenteil (6).
Revendlcatlons 35 1. Main courante (2) d'escalier roulant ayant la forme
g4n~rale dun C, faite d'une matibre 6eastomere et qu'on pout faire
coulisser sur un rail de guidage fixe (7), ladite main courante (2)
comprenant une portion Ame qui recouvre   40 (edit rail de guidage (7) et
ladite portion ame ayant: une surface externe (6, 12) eloignee dudit rail
de guidage (7) et comprenant une partie elliptique mrdiane (6) ; une
surface in- terne (10. 16) en regard dudit rail de guidage   45 (7) et
ayant une partie m~diane (10) ; une pluralit6 de torons de renforcement
longitudi- naux (4) situ6s dans ladite portion ame entre lesdites surfaces
interne (10, 16) et externe (6, 12), lesdits torons (4) ayant leurs axes
dispo-   60 ses le long d'une ligne transversale imaginaire (8) et ladite
main courante (2) ayant de la flexibilit6 lat6rale, caractdris6e en ce que
ladite surface interne (10, 16) possbde une partie elliptique m6diane (10)
et lesdits torons (4) ont   56 leurs axes dispos6s le long d'une ligne
trans- versale imaginaire elliptique (8); lesdites par- ties de surface
elliptique externe (6)et inteme 4    


