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Clam

A sgliding door assembly comprising a duor hanger, an upthrust roller rotatably
mounted on sald door hangar, and a track for sliding daor assembly, sald track comptising
‘neans adapled o raceive a supporting member, an extarior, upper partion adapted to
provide & roller surface for a sheave, and an Interlor, lowar portion spaced from sald
extarlor, uppar portlon adaptad to provide & rolling surface for an upthrust toller so that
In tha evant of the fallure of the sheave, the upthrust roller can mave inte Gontact with
the Intarlor, lowar portion of the track, thereby allowing the door to continue eparating:

wheraln sald track hag o symmotricul, revarsiblo configuration and furthar
comprises a battom porlion pasitloned apposite from sald oxtorlor, uppor
portion; said bottom portion being rolatable about a herizontal axis such
that sald bottom Bortion of sald track becomes said exterior, uppar portion
which provides sald rolling surface for sald sheave, while said extorlor,
uppat partion bacome sald bollam: portion; and aaid track also being able to

Sefeh 8% a lfeftnand track and a right-hand frack,

A eliding door nasambly compeising & daar hanger, & hanger shaave, an uptﬁrusf
rolter and & track, wherelr sald hanger sheave and sald upper uplhrust raller arg
rotatably mounted o sald door hanger; and

enide
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whereln sald track provides a first exterior, rolling surface for said hanger
sheave and a second Interlor rolling surface for sald upthrust roller and
whereln sald track further comprises capture siructure along Its length
for preventing the upthrust roller from becoming dislodged from the
track,

12, A sliding door assembly comprising a door hanger, a hanger sheave, an upthrust
roller and a track, whereln sald hanger sheave assembly and sald upthrust roller are
rotatably mounted on sald door hanger;

whereln sald track comprises upper and lower portions In spaced apart relation
defining an Interlor space therebetween, the upper of which provides a
first oxterlor, rolling surface for sald hanger sheave assembly and a
second Interlor rolling surface for sald upthrust roller, and the lower of
which provides a third Interfor rolling surface for sald upthrust roller so
that In the avent of the mechanlical fallure or wear of the hanger sheave,
the third surface would continue to provide a rolling surface upon which
the upthrust roller could roll and thereby continue to provide support for
a door,
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SLIDING DOOR ASSEMBLY

The present invention is directed to a novel sliding
door assembly, and particularly to a sliding door
assembly useful with elevators.
BACKGROUND

Various assemblies for providing (vertical) support
while permitting (lateral) movement of doors are known
in the art, Such assemblles have been utilized for
aelavator cab and holstway door panels, doors on railway
frelght cars, as well as other types of slidable dooxs.
The present Invention is& useful in many types of
slidable doors, but will be described herein with
referance to aelevator deors for which it is particularly
useful.



Conventional sliding door éssemblies,typically.
comgrise'a door track, a door hanger, a hangeﬁ-sheave
and an upthrust roller. The door hanger is a'support
which.is typically fastened to the upver portion of a
door panaL, and whioch supports and allows the sliding
movement, e.g, horizontally, of the door panel. The
hanger sheave typically comprises a wheel or roller that
'ié conpnected to a door panel by the door hanger. The
door track is a rail which accepts the rolling assembly
of doo;vhahquﬁénd allows the horizontal sliding
movement required to open and close the doors. An
- upthrust roller is a roller bearing installed onto an
eccentric shaft and mounted on the door hangerffgr
1initing the (vertical) motion of a (horizontally)
egliding door panel to keep the panel from lifting off
the door track, -

One such type of convaentional elevator door |
asuembly known in the art is shown in Fig, 1 wherein an
alevator cab or holstway daarrpanéi 10 (herainafter the
door panel) is slidably supported on deor track 80 via
door hanger 20. A bzuger sheave (rollaer) asgembly 30 is



rotatably mounted on door hanger 20. Hangar sheave
assembly 30 is designed to receive projecting portions
51 of door track 50. Though not shown in Fig. 1, door
track 50 is securely mounted such that it can support
door panel 10, To prevent the hanger sheave assembly 30
from jumping off door track 50 when the elevator door 10
is jolted by mechanical means or by people moving
equipment onto or out of the elevator, the conventional
design incorporated an upthrust roller 40 mounted on
door hanger 20. The upthrust roller 40 is
conventionally placed slightly below and in close
proximity to, for example, 0,020~,030 inches, door track
50, Thus, in normal operation, hanger si.eave assembly
30 rolls along door track 50 and projections 51 ard
upthrust roller 40 only contacts projections 51 if the
elavator door 10 ls jolted. Upthrust roller 40 is
conventionally accentrically mounted on door hanger 20
via adjustable mount 45 in a manner which permits the
adjustment. of the gap betweéen upthrust roller 40 and
door track 50,

The traditional assembly contalning a track,

N i i SR



hanger, hanger sheave and upthrust roller has provided
fairly good service through the years. However, one
inherent problem still exists. This problem ls caused
by the wearing of the hanger sheave 31 and its effect
upon the critical relationship between the upthrust
roller 40 and track 50, For example, as the hanger
sheave 31 wears, a gradual but substantial clearance
will develop between the underside of the door track 50
and the upthrust roller 40. If a periodic re-adjustment
is not performed to the upthrust roller 40, the hanger
sheave assembly 30 may easily jump off of the track 50,
Thisg often occurs when the door panels 10 are struck by
mechanical means ox by persons moving equipment on or
out of the elevators,

Another disadvantage of the conventional deaign
shown in Filg. 1 is that since hanger sheaves are
typlcally formed of synthetlc materials such as nylon or
another plastic material which may readily melt in the
event of a fire, the door panel 10 could ¢asily become
stuck thereby trapping the occupants in the elevator.

Another known deslgn for a deor hanger ls shown in



U.S. Patent 807,141, to J.J. Tatum, patented December
12, 1905. That design incorporates two rollers, C C,
which are positioned about a rail 1., That patent does
not disclose the desirability of adjusting the bottom
roller and lacks the advantages of the present invention
described below.

Another known assembly is disclosed in US Patent
1,024,502, to P.M, Elliott, patented April 30, 1912,
which discloses a door mechanism for a railway freight
car and antifriction roller F which rests upon the upper
fage of a track flange b? and a small roller F’
positioned below the krack flange.

Another sliding door asgembly is shown in
Patentschrift, No, 964,030, dated May 16, 1957. From
the flgures of this Patentschrift, it 1s apparent that
this design utilizes rollers within a rail but does not
disclose the use of upthrust rollers, With reference to
Flg. 4, it will be appreciated that the two rollers 123
and 223 each support different elements 113 and 213,
respactively.

§till another known arrangement ie disclesad in
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U.S. Patent 4,120,072, to M. Hormann, patented October
17, 1978, for a COMBINED SUPPORTING ROLLER~FRICTION
DRIVE ARRANGEMENT FOR OVERHEAD SINGLE-PANEL DOORS., This
design 1s somewhat similar to that described above with
reference to prior art Fig. 1 wherein a roller & rides
on a running track 8, however in this design,
counterpressure rollers 12 contact the underside 13 of
running track 8. Counterpressure rollers 12 are
provided with an adjusting means 16 permitting the
adjustment of the counterpressure rollers 12 in the
direction toward the running track 8, In accordance
with this design, at least one of the counterpressure
rollers 12 is always in contact with the bottom alde 13
of the running track 8. (sae column 3, lines 49-55)

It will be appreciated that the known sliding door
assembllas which utilize an upthrust roller in alose
proximity to the track require continual maintenance to
ensgure that the gap hatween the upthrust roller and door
track dogs not bacome so great that the hanger sheave
¢an be jolted off the track. The other designs which
place the track assenbly ln continuous contact with an
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~upthrust roller result In the weérlng down of not only the hanger sheave but also the

upthrust roller and, if the upthrust roller Is formed of a metal such as steel, may cause
an [rritating nolse during use. ,'
SUMMARY
The present Inventlon provides a slicing door assembly comprising a door hanger,
an upthrust roller rota_tably mounted on sald door hanger, and a track for sliding door
assembly, sald track comprising means adapted to recelve a supporting member, an
exterlor, upper portion adapted to provide a roller surface for a sheave, and an interior,
lower portlen spaced from sald exterlor, upper portion adapted to provide a rolling
surface for an upthrust roller so that In the event of the fallure of the sheave, the
upthrust roller can move Into contact with the Interlor, lower portion of the track,
thereby allowing the door to continue operating:
whereln sald track has a symmetrical, reversible configuration and further
comprises a hottom portion posliloned opposite from sald exterlor, upper
portlon; sald hottom portion belng rotatable about a horizontal axis such
that sald bottom portion of sald track becomes sald exterlor, uppar portion
which provides sald ralling surface for sald sheave, while sald exterior,
upper portlon become sald bottom portlon; and sald track also being able to
serve as a leftshand track and a right-hand track,

Flg. 1 l¢ a cross-sectional view of & conventlonal sliding door assembly of the
prior art,

Flg. 2 Is a cross-sectlanal view of the sliding door assembly of the present
Inventlon.




DETAILED DESCRIPTION

The present invention comprises a novel track and
sliding door assembly which is useful for suspending and
guiding sliding doors stich as the sliding door panels of
an elevator cab or hoigtway doors,

With reference to Fig, 2, the present invention
comprises sliding door assembly 100 comprising a track
150, a door hanger 120 supporting a moveable door panel
101, A hanger sheave assambly 130 ie rotatably mounted
on doox hanger 120, The hanger sheave assembly 130
compriges a bhearing 131, a sheave 132 and may also
advantageously compiise an insert 133, The sheave
assembly 130 is rotatably mounted on hanger 120 with
axle 135. In opsration, the sheave assembly 130
slidably supports the hanger 120 and thereby the door
panal 101 oh track 150. It will bhe appreciated by those
skilled In the art that the insert 133 may be
advantageougly formed of a nonsmetallic material, such
as rubber or polyurethane in order to reduce the amount
of noise created when the sheave 132 rolls along track
150.



The present invention alsg_gomprisgs-an upthrust
roller 140 which is also rotatably mounted on hanger
120, via upthrust roller shaft 145.

Track 150 1s securely mounted in a manner in which

it can provide support te hanger 120 and door panel 101,

for ekamplef via a bolt 160 which secures track 150 to,
for example, a header 170, Track 150 is& configured and
mounted such that it provides an exterior, upper rolling

‘surface 151 upon which sheave assembly 130 rolls during

normal operatlon, and also comprises interior, upthrust

| r@lliﬁg/supfaQéatisak and 1528 upon which upthrust

roller 140 can rall‘and~bq,sqppdrﬁqd when captured in
track 150, Track 150 also preferably comprises outer

- lips 155 and 156 which "capture" upthrust roller 140 and

thereby pravent the hanger 130 and attached door panel
101 from becoming dislodged from track 150,

By the term "capture" it Is meant that the track
150 surrounds énéﬁqh:cg the upthrust ralldr‘iaﬁité
prevent the upthrust roller from exiting the interior

portion of track 150, With refarance to Flg. 2, it will

be appreciated that Llps 185 and 156 sufficlently
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enclose the upthrust roller 140 to prevent the lateral
exiting of the upthrust roller 140 from the interior

~ portion of the track 150,

In accordance with the present invention, when the
gliding door asgembly 100 is in normal gperggian, sheave
assembly 130 provides rolling supgort for hanger 120 and
door panel 1201, and rolls aleng the exterlior, upper
eurface 151 of track 150, As the sheave assembly insert
133 wears, the hanger 120 will move dewnwatdly'rﬁlaﬁivq
to track 150 also causing the lowering of upthrust
roller 140 within track 150, This downward relative
movemant is stopped when upthrust rolley 140 contacts
interor, lower rolling surface 152 of track 150,

w&i1@ th§:ugthgusﬁ,rél;g: 140 ﬂgyfha formed of any
suitable load bearing material, it is preferable that
thgrﬁpthrugﬁ roller be mada of stesl, Thus, in the
unfortunate aevent of a fire, the insert 133, which as
stated above can EQ*fﬁKﬁédfﬁﬁ.ﬁ synthetio material such
as nylon or another plastlc, may melt and therefors no
longer support hanger 120« In such clroumstances, the

#liding door asssnbly 100 of the present invention

T e el
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continues to provide rolling suppe>t for door panel 101
via upthrust roller 140 and interlor, lower rolling
surface 152 of track 150, In thie case, the upthrust
roller 140 formed of sultable metal e,g, steel, will
still allow the free movement of the door panel 101,
albelt nolsy. As atated abgve, upthrust roller 140 also
contacts Interlor reoller surface 152 undexr less
traumatic clroumstances as when the sheave simply wears
down, Under these gircumstances, the noley operation of
the sliding door panel 101 provides an indication to
malntenance parsonnel that the sheave ahould be
replaced,

Thus it will be appreciated that the novel track
design of the present invention provides at least two
major advantages with respect te conventional tracks
praviously smployed in s#liding door assembllies, First,
by the preferred "capturing" of the upthrust rolleyr, the
sheave assambly 130 and hanger 120 are pravented fponm
béing knacked off the track 180. Hagondly, Lf the
Insart material 133 which serves somaewhat ae a tive on
the hanger shaavé 133 becomas completely worn away, the



interior, lower roller surface 152 of the track supports
the upthrust roller 140 and therehy serves as a means by
which the door panel 101 may continue to move along the
track 150. This feature advantageously reduces the rigk
of passengers being trapped inside elevator cabs due to
faulty or damaged sliding door assemblies,

The novel track configuration 150 illustrated in
Flg, 2 provides the further advantage of being
raversible, It will be appreciated by those skilled in
tha art, that track 150 can simply be rotated such that
the bottom portion of the track 150 ag shown in Fig, 2
beaomes tha top, It will also be appreciated that track
150 can serve both as a left hand track and a right hand
track dus to lts symmetrical configuration as ahkown in
Plg. 2. While such a reversible track configuration 180
as shown in Flg, 2 lg preferred, this reversibility is
not necesdary for the practice of the present invention.
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1. A sliding door assembly comprising a door hanger, an upthrust roller rotatably
mounted on sald door hanger, and a track for sliding door assembly, sald track comprising
means adapted to recelva a supporting member, an exterlor, upper portlon adapted to
provide a roller surface for a sheave, and an Interior, lower portlon spaced from sald
exterlur, upper partlon adapted to provide a rolling surface for an upthrust roller so that
in the event of the fallure of the sheave, the upthrust roller can move Into contact with
the Interlor, lower portion of the track, thereby allowing the door to continue operating:

whereln sald track has a symmetrical, reversible configuration and further
comprises a bottom portlon posltioned opposite from sald exterlor, upper
partion; sald bottom portlon belng rotatable about a horizontal axls such
that sald bottom portlon of sald track bacomes sald exterlor, upper portion

o o
. :aj: which provides sald rolling surface for sald sheave, while sald exterlor,
et upper portion bacome sald bottom portlon; and sald track also being able to
§ee serve as a lefthand track and a right-hand track,
et 2. A track according to claim 1, whereln sald track further comprises means o

pravent the lateral exiting of tha upthrust roller from the Interlor of sald frack.

3 A track according to claim 2, whereln the praventing means comprises two lips
poslitioned In substantially the same place.

4. A sliding door assembly comprising a door hanger, & hanger shoave, an upthrust
roller and a track, wherain sald hanger sheave and sald upper upthrust roller are
rotatably mounted on sald door hanger; and

Y wherein sald track providaes a first exterlor, rolling surface for sald hanger
shoave and a second Interlor rolling surface for aald upthrust rollor and
whataln sald track further comprises capture siructure along fts length
for praventing tha upthrust roller from becoming dislodged from the
track,

&, A sliding door,assembly according to claim 4, wheraln the hangor sheave
o, GOMprises an. Ingart,
A QA“AM,

7)
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6. A sliding door assembly according to claim 4, wherein sald upthrust roller Is
formed of metal,

7. A sliding door assembly according to claim 5, whereln sald Insert comprises
rubber.

8. A sliding door assembly according to clalm 5, wherein sald insert comprises
polyurethana.

9, A sliding door assembly according to claim 6, whereln sald metal comprises steel.

10, A sliding door assembly according to claim 4, whereln sald second Interior surface
Is orlented below sald upthrust roller,

11. A sliding door assembly according to clalm 4, wharein the capture structure
prevents both the upper and the lower portlons of the upthrust roller from becoming
disladged from the frack.

12, A sliding door assembly comprising a duor hanger, a hanger sheave, an upthrust
roller and a track, whereln sald hanger sheave assembly and sald upthrust roller are
rotatably mounted on sald deor hanger;

whareln sald track comprises upper and lower pottlons In spaced apart relation
defining an Interlor space therebetween, the uppar of which provides a
first extetlor, rolling surface for sald hanger sheave assembly and a
socond Intatlor rolling surface for sald upthrust roller, and the lower of
which provides a third interior rolling surface for sald upthrust roller o
that In the event of tha mechanical fallure or wear of the hangar sheave,
the third surface would continue to provide & rolling surface upon which
the upthrust rollee could roll and theraby ¢ontinue to provida support for
a door,

18, A sliding door assembly compeising & door hanger, & hanger shaave, an upthrust
raller and & track, wharéln $ald hanger sheave assembly and sald upthrust roller are
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rotatably mounted on said door hanger:

wherein sald track comprises upper and lower portions In spaced apart relation
defining an Interlor space therebetween, the upper of which provides an
exterlor rolling surface for sald hanger sheave assembl:, and the lower of
which provides an Interlor rolling surface for sald upthrust roller so that
i in the event of the mechanical fallure or wear of the hanger sheave, the
z Interlor surface would provide a rolling surface upon which the upthrust
' roller could move Into contact with and thereby continue to provide
support for a door,

14, A slding dcor assembly according to claim 1, 4, 12 and 13, substantially as
hereln described with reference to Figure 2 of the accompanying drawings.

DATED this 7th day of November 1991,
VERTRAN MANUFACTURING COMPANY.

' WATERMARK PATENT & TRADEMARK ATTORNEYS

o THE ATRIUM
‘ 290 BURWOOD ROAD
HAWTHORN VICTORIA 3122
| AUSTRALIA
L 3
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