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vented. Technical Field                                    Disclosure of
the Invention N..-'    This invention relates to an automatically self-   5
This invention is directed toward a handrail drive tightening handrail
drive assembly which ensures a  of the type described above, which provides
for a bal- balanced tightening of the handrail drive rollers on  anced and
substantially equal tightening of the two the opposite sides of the
handrail.                 drive rollers onto the handrail. In order to
achieve the balanced roller tightening, the two rotatable bearings
Background Art                                 io  are physically connected
together In such a manner that the bearing which Is underthe greatest
rotational U.S. Patent No. 4,901,839 granted February 20,  moment will
impose on the other bearing a like rota- I 990 to Gerald E. Johnson and
James A. Rivera dis-  tional moment. The connection can take the form of
closes an escalator, or the like conveyor, moving  a transfer link
connected to the rotatable bearings; or handrail drive which automatically
increases its driv-  15   a gear train connecting the rotatable bearings;
or a Ing power in response to increased resistance to   like rotational
motion transferring connection. With movementof the handrail. The handrail
drive includes  the aforesaid connection between the rotating bear- a pair
of cooperating drive rollers which are mounted  ings, the bearing subjected
to the greatest rotational In eccentric fashion In a pair of opposed
rotatable  load will control the degree of roller tightening by bearings.
The drive rollers form a nip through which   20  transferring that load to
the other bearing. In this man- KQ  the handrail passes. As resistance to
movement of    ner, the bearings will both always pivot through the the
handrail increases, as when the escalator or walk-  same or substantially
the same Included angle. way is fully loaded, frictional forces between the
It is therefore an object of this Invention to provide handrail and drive
rollers increase. Increasedfriction-  an escalator handrail drive assembly
which Includes al forces between the rollers and handrail causes the   25
a pair of rollers providing a nip through which the eccentric bearings to
rotate, which moves the drive  handrail is moved. rollers closertogether
thus increasing nip pressure on  It is a further object of this Invention
to provide a the handrail.                                       handrail
drive assembly of the character described In most cases, an escalator or
moving walkway   wherein the rollers will automatically tighten the nip
handrail Is a composite structure. Since the handrail  30  in response to
increases in resistance to movement of slides over a guide rail, the
undersurface of the hand-  the handrail. rail Is made from an appropriately
durable material   It is another object of this invention to provide a
which has a low coefficient of friction. Typically, a  handrail drive
assembly of the character described woven fabric material will form  the
guide rail-   wherein the degree of nip tightening is balanced be-
contacting surface of the handrail. The outerexposed   35  tween the two
drive rollers. surface of the handrail, on the other hand, is formed  The
object of the invention is disclosed by the from a durable material,
typically rubber, which has a  features of claim 1. high coefficient of
friction so that a passenger's hand  These and other objects and advantages
of the will not accidentally slip on it. The difference in the  invention
will become more readily apparentfrom the coefficients of friction between
the outer or exposed   40  following detailed description of two preferred
em- surface of the handrail, and its Inner guide rail-  bodiments thereof
when taken in conjunction with the contacting surface can result in a
differential tighten-  accompanying drawings, in which: Ing of the
above-described handrail drive rollers. This condition will be Intensif led
at higher handrail resls-  Brief Description of the Drawings tance levels.
The reason for the resultant differential  45 nip is that one drive wheel
will encounter the high frio-  FIGURE 1 is a sectional view of the drive
assem- tion rubber surface and will pivot through a propor-   bly of this
invention showing the eccentricity of tionally higher locking angle, while
the other drive roll-  the roller and sprocket shafts, and the shaft er
will engage the low friction inner surface of the   mount bearings;
handrail, and will pivot through a smaller locking an-  50  FIGURE 2 is an
elevational view of the drive as- gle. The different degrees of pivoting of
the rotating  sembly taken from the left side of FIGURE 1 bearings results
in offset lines of engagement be-     showing the equalizer connection
between the tween the two drive rollers, which in turn Imposes an  two
rotatable bearings; and S curve path of travel on the handrail. The
resultant  FIGURE 3 is a view similar to FIGURE 2 but deformation of the
handrail shortens its useful life. It  55  showing an alternative
connection between the would be desirable to limit or eliminate the unequal
rotatable bearings. 



tightening of the drive rollers on the handrail so that the S curve
deformation of the handrail would be pre- 2    3  w               EP 0 484
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of friction outer surface of the handrail 18, while the 5   roller 8
contacts the lower coefficient of friction inner Referring now to FIG. 1,
the housing for the drive  handrail surface, as shown In FIG. 1. The link
50, mechanism is denoted by the numeral 2, and includes  however, ensures
that the angles a' and o2 will be -   opposed side walls 4 and 6. Driving
rollers 8 and 10  substantially equal. This ensures that the respective are
mounted on shafts 12 and 14, respectively, and  lines of contact between
the rollers 8 and 10 and the are keyed to the shafts by keys 16 (only one
of which  io  opposite sides of the handrail 18 will be contained in Is
shown). The rollers 8 and 10 combine to form a nip  a common vertical
plane, and will not result in an S through which the handrail 18 passes.
Chain sprock-  curve being Imposed upon the handrail 18. ets 20 and 22 are
secured by keys 24 (only one of     Referring to FIG. 3, there is shown an
alternative which is shown) to the shafts 12 and 14, respectively.
embodiment of a rotation balancing connection be- The rollers 8, 10,
respective shafts 12 and 14, and re-  15  tween the two bearings 26 and 30.
In the embodiment spective sprockets 20 and 22 thus rotate in concert.  of
FIG. 3, the bearing 26 has a gear 56 affixed to its Bearings 26 and 28 are
mounted in the housing walls  inner race, and the bearing 30 has a gear 58
affixed 4 and 6, as are bearings 30 and 32. Shaft bearings 34,  to its
Inner race. The gears 56 and 58 will thus rotate 36, 38 and 40 are mounted
on the shafts 12 and 14,  with the Inner races of the bearings 26 and 30.
Gears respectively. Bushing 42 interconnects bearings 26   20  60 and 62
connect the bearing gears 56 and 58 so and 34, and similarly bushings 44,
46 and 48 Inter-  thatrotation of the gear 58 In a clockwise direction will
connect bearings 28 and 36; 30 and 38; and 32 and  Influence rotation of
the gear 56 in a counterciock- 40, respectively. As a result, the shafts 12
and 14 ro-  wise direction. The connecting gears 60 and 62 are \    tate in
the bushings 42, 44, 46 and 48, respectively.  Journaled on shafts 64 and
66, respectively, mounted Additionally, bushings 42, 44, 46 and 48 can
rotate  25  In the sidewall 4, which shafts 64 and 66 do not move within
the housing walls 4 and 6 by virtue of the bear-  angularly. The gear
trains 56, 60, 62 and 58 thus en- ings 26, 28, 30 and 32, respectively.
sure that the drive shafts 12 and 14 swing through In FIG. 1, the mechanism
Is shown as It appears  substantially equal angles when the rollers 8 and
10 at rest, i.e., when the sprockets 20 and 22 are not  are tightened onto
the handrail 18. moving and when-the handrail 18 is not moving. The   30
It will be readily appreciated that the handrail axis of the shaft 12
designated by the numeral 13, and  drive assembly of this invention will
result In longer the axis of the shaft 14 Is designated by the numeral
handrail operating life while continuing to operate un- 15. The axes of the
bearings 26, 28 and the bushings  der relatively high drive loads. The
balancing of roller 42, 44 are designated by the numeral 27 while the
pressure between the drive roller pair creates an even axes of the bearings
30, 32 and the bushings 46, 48   s5  division of pressure load components
on the handrail are designated by the numeral 31. It will be noted that
and prevents the handrail from being subjected to an the axes 13 and 27 are
offset, as are the axes 15 and  S curve path of travel through the roller
nip. 31, and that the axes 27 and 31 are closer together,  Since many
changes and variations of the dis- and closerto the handrail 18 and nip
than are the axes  closed embodiments of the invention may be made 13 and
15. The device is designed to provide only a   40  without departing from
the inventive concept, it Is not very light compression of the handrail 18
by the roll-  intended to limit the invention otherwise than as re- ers 8
and 10 when at rest as is shown in FIG. 1. It will  quired by the appended
claims. _ be appreciated that the axes 13 and 15 are as far apart as they
can be as shown in FIG. 1. Alink 50 con- nects the bearings 26 and 30, as
Is most clearly  45  Claims shown In FIG. 2. Referring to FIG. 2, it will
be noted that the link  1. A handrail drive assembly for a moving handrail,
50 Is connected to the bearings 26 and 30 by means    said assembly
comprising: of pivot pins 52 and 54, respectively, which are locat-  a) a
pair of drive rollers mounted on rotatable ed atthe 3 o'clock and 9 o'clock
positions on the Inner  5o  drive roller shafts, said drive rollers forming
a races of the bearings 26 and 30, respectively. Pre-     nip through which
the handrail passes; 



suming that the assembly 2 drives the handrail 18       ib) rotatable end
bearings supporting opposite from left to right as viewed in FIG. 2, when
the rollers  ends of said drive roller shafts, said end bear- 8 and 10
tighten onto the handrail 8, the inner races   Ings being mounted
eccentrically of said drive of the bearings 26 and 30 will rotate In the
direction  ss  roller shafts; of the arrows A apd B, respectively. This
will cause    c) drive means for rotating said drive rollers the axes 13
and 15 of the drive shafts 12 and 14, re-   and drive roller shafts on said
end bearings spectively, to swing about the bearing axes 27 and 35
whereby the axes of said drive rollers move through Included angles of a&
and a2, Without the link  toward each other due to the eccentricity of
connection, under high loads, a' can be nearly twice    said shafts and
bearings, to increase nip pres- aY2 because the roller 10 contacts the high
coefficient  sure on the handrail responsive to resistance 3    t ~ ~ ~ ~ ~
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Invention          of friction outer surface of the handrail 18, while the
5   roller 8 contacts the lower coefficient of friction inner Referring now
to FIG. 1, the housing for the drive  handrail surface, as shown in FIG. 1.
The link 50, mechanism is denoted by the numeral 2, and includes  however,
ensures that the angles of and e2 will be opposed side walls 4 and 6.
Driving rollers 8 and 10  substantially equal. This ensures that the
respective are mounted on shafts 12 and 14, respectively, and  lines of
contact between the rollers 8 and 10 and the are keyed to the shafts by
keys 16 (only one of which  so  opposite sides of the handrail 18 will be
contained in Is shown). The rollers 8 and 10 combine to form a nip  a
common vertical plane, and will not result In an S through which the
handrail 18 passes. Chain sprock-  curve being imposed upon the handrail
18. ets 20 and 22 are secured by keys 24 (only one of     Referring to FIG.
3, there is shown an alternative which isshown) to the shafts 12 and 14,
respectively.  embodiment of a rotation balancing connection be- The
rollers 8, 10, respective shafts 12 and 14, and re-  15  tween the two
bearings 26 and 30. In the embodiment spective sprockets 20 and 22 thus
rotate in concert.  of FIG. 3, the bearing 26 has a gear 56 affixed to its
Bearings 26 and 28 are mounted in the housing walls  Inner race, and the
bearing 30 has a gear 58 affixed 4 and 6, as are bearings 30 and 32. Shaft
bearings 34,  to its inner race. The gears 56 and 58 will thus rotate 36,
38 and 40 are mounted on the shafts 12 and 14,  with the inner races of the
bearings 26 and 30. Gears respectively. Bushing 42 Interconnects bearings
26   20  60 and 62 connect the bearing gears 56 and 58 so and 34, and
similarly bushings 44, 46 and 48 inter-  thatrotatlon of the gear58 in a
clockwise direction will connect bearings 28 and 36; 30 and 38; and 32 and
Influence rotation of the gear 56 in a counterclock- 40, respectively. As a
result, the shafts 12 and 14 ro-  wise direction. The connecting gears 60
and 62 are tate In the bushings 42, 44, 46 and 48, respectively.  journaled
on shafts 64 and 66, respectively, mounted Additionally, bushings 42, 44,
46 and 48 can rotate  25  in the sidewall 4, which shafts 64 and 66 do not
move within the housing walls 4 and 6 by virtue of the bear-  angularly.
The gear trains 56, 60, 62 and 58 thus en- ings 26, 28, 30 and 32,
respectively.             sure that the drive shafts 12 and 14 swing
through In FIG. 1, the mechanism is shown as It appears  substantially
equal angles when the rollers 8 and 10 at rest, i.e., when the sprockets 20
and 22 are not  are tightened onto the handrail 18. moving and when the
handrail 18 Is not moving. The  30  It will be readily appreciated that the
handrail axis of the shaft 12 designated by the numeral 13, and  drive
assembly of this invention will result in longer the axis of the shaft 14
is designated by the numeral  handrail operating life while continuing to
operate un- 15. The axes of the bearings 26,28 and the bushings  der
relatively high drive loads. The balancing of roller 42, 44 are designated
by the numeral 27 while the  pressurebetween thedriverollerpaircreatesan
even axes of the bearings 30, 32 and the bushings 46, 48   35  division of
pressure load components on the handrail are designated by the numeral 31.
It will be noted that  and prevents the handrail from being subjected to an
the axes 13 and 27 are offset, as are the axes 15 and  S. curve path of
travel through the roller nip. 31, and that the axes 27 and 31 are closer
together,  Since many changes and variations of the dis- and closer to the
handrail 18 and nip than are the axes  closed embodiments of the invention
may be made 13 and 15. The device is designed to provide only a   40
without departing from the inventive concept, It is not very light
compression of the handrail 18 by the roll-  intended to limit the
invention otherwise than as re- ers 8 and 10 when at rest as is shown in
FIG. 1. It will  quired by the appended claims. 



be appreciated that the axes 13 and 15 are as far apart as they can be as
shown in FIG. 1.Alink 50 con- nects the bearings 26 and 30, as is most.
clearly  45   ClaIms shown in FIG. 2. Referring to FIG. 2, it will be noted
that the link  1. A handrail drive assembly for a moving handrail, 50 is
connected to the bearings 26 and 30 by means    said assembly comprising:
of pivot pins 52 and 54, respectively, which are locat-  a) a pair of drive
rollers mounted on rotatable ed at the 3 o'clock and 9 o'clock positions on
the Inner  50  drive roller shafts, said drive rollers forming a races of
the bearings 26 and 30, respectively. Pre-     nip through which the
handrail passes; suming that the assembly 2 drives the handrail 18
,b) rotatable end bearings supporting opposite from left to right as viewed
in FIG. 2, when the rollers  ends of said drive roller shafts, said end
bear- 8 and 10 tighten onto the handrail 8, the inner races   ings being
mounted eccentrically of said drive of the bearings 26 and 30 will rotate
In the direction  55  roller shafts; of the arrows A arid B, respectively.
This will cause   c) drive means for rotating said drive rollers the axes
13 and 15 of the drive shafts 12 and 14, re-   and drive roller shafts on
said end bearings spectively, to swing about the bearing axes 27 and 35
whereby the axes of said drive rollers move through included angles of a1
and (Y2, Without the link  toward each other due to the eccentricity of
connection, under high loads, a' can be nearly twice    said shafts and
bearings, to increase nip pres- 62 because the roller 10 contacts the high
coefficient  sure on the handrail responsive to resistance 3    5
EP0484858B1                     6     *   c   L  M   S to movement of the
handrail; and             3. Handlaufantriebsanordnung nach Anspruch 2, d)
means Interconnecting the end bearings at   5  bei der das Koppelglied elne
9 Uhr-Stelle an el- one end of said drive roller shafts, said means  nem
Endenlager mit elner 3 Uhr-Stelle an dem being operable to ensure that said
drive roller  anderen Endenlager verbindet. axes move through substantially
equal Includ- ed angles when Increasing the nip pressure.  4.
Handlaufantriebsanordnung nach Anspruch 1, 10      bei der die
Verbindungseinrichtung eine Ineinan- 2. The handrail drive assembly of
Claim I wherein     dergreifende Zahnradeinrichtung aufwelst, die said
means iriterconnecting is a link having oppo-  be! den Endenlagern
angeordnet ist und mit die- site ends pivotally connected to each of said
end  sen drehbar ist und die Drehbewegung von elnem bearings.
Endenlager auf das andere Endenlager flbertra- 1s      gen kann. 3. The
handrail drive assembly of Claim 2 wherein said link interconnects a 9
o'clock position on one end bearing with a 3 o'clock position on the other
Revendicatlons end bearing. 20  1. Ensemble d'entratnement de main courante
pour 4. The handrail drive assembly of Claim I wherein     une main
courante mobile, ledit ensemble said means Interconnecting comprises
meshing       comprenant: gear means mounted on and rotatable with said.
a) une paire de rouleaux d'entratnement mon- end bearings, said gear means
being operable to      tes sur des arbres tournants de rouleaux d'en-
transfer rotational movement of one of said end   25  tratnement, lesdits
rouleaux formant un bearings to the other of said bearings.
contact par loquel passe la main courante; b) des pallers d'extremit
tournants suppor- tant les extr~mlt6s opposees desdits arbres
Patentansprlicho                                         de rouleaux
d'entratnement, lesdits paliers :o0        d'extrrmit6 6tant montes suivant
un excentri- 1. Handlaufantriebsanordnung fOr einen bewegba-          que
sur lesdits arbres de rouleaux d'entratne- ren Handlauf, aufwelsend:
ment; a) ein Paarvon Antriebsrollen, die an drehba-      c) un moyen
d'entratnement pour la rotation ran Antrieosrollenwellen angebracht sind
und       desdits rouleaux d'entratnement et des ar- 



einen Spalt bilden, durch den der Handlauf  35     bres de rouleaux
d'entralnement sur lesdits lauft;
paliers d'extrdmite, ce par quol les axes des- b) drehbare Endenlager, die
entgegengesetz-        dits rouleaux d'entratnement se d6placent te Enden
der AntriebsrollenweHlen abstultzen      l'un vers I'autre A cause de
l'excentricit6 des- und zu den Antriebsrollenwellen exzentrisch        dits
arbres et paliers, pour augmenter la pres- angebracht sind;
40         slon de contact sur la main courante en r6pon- c) eine
Antriebseinrichtung zum Drehen der         se A Ia r6sistance au mouvement
de la main Antriebsrollen und der Antriebsrollenwellen        courante; et
K.>      an den Endenlagern, wodurch sich die Ach-           d) un moyen de
liaison entre lea paliers d'ex- sen der Antrieberollen wegen der
Exzentrizi-      tr6mite a une extremMte desdits arbres de rou- tAt der
Wellen und der Lager aufeinanderzu   45   leaux d'entratnement, ledit moyen
pouvant bewegen, um den Druck im Spalt auf den             Otre mis en
oeuvre pour assurer que lesdits Handlauf in Reaktion auf den Bewegungswi-
axes des rouleaux d'entralnement tournent derstand des Handlaufs zu
erhohen; und             suivant des angles sensiblement egaux en d)  sine
Verbindungseinrichtung   der            augmentant la pression de contact.
Endenlager an einem Ends der Antriebsrol-  50 lenwellen,:die daffirsorgen
kann, daB sich die  2.. Ensemble d'entratnement de main courante se-
Antriebsrollenachsen beim  Erh8hen des          lon la revendication 1,
dans lequel ledit moyen de Drucks im Spalt um im wesentlichen gleiche
liaison est une barre de liaison ayant des extre- eingeschlossene Winkel
bewegen.                 miths opposees rellees, de fagon A pouvoir pivo-
55     ter, a chacun desdits pallers d'extreinite. 2.
Handlaufantriebsanordnung nach Anspruch 1, bei der die
Verbindungseinrichtung ein Koppel-  3. Ensemble d'entraTnement de main
courante se- glied mit entgegengesetzten Enden !st, die je-    Ion la
revendication 2, dans laquel ladite barre de wells mit einem der Endenlager
schwenkbar ver-    liaison relie la position 9 heures d'un paller d'ex-
bunden sind.                                      tremite a la position 3
heures de l'autre palier d'extremite. 4    7                   EP 0 484
858B1 B1                8 *    C   L  M  S   * 4. Ensemble d'entralnement
de main courantb so- lon la revendication 1,  dans lequel la moyen de   5
liaison comprend un moyen d'engrenage monte de fagon A pouvoir tourner sur
lesdits pallers >.,    d'extr6meit, ledit moyen d'engrenage pouvant etre
mis en oeuvre pour transmettre un mouve- ment de rotation de l'un desdits
pallers d'extr6-  10 mite a l'autre desdits paliers. 15 20 25 30 35 40 45
50 55 5    


