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Claim

A sliding door assembly comprising a door hanger, an upthrust rotter rotatably

mounted on said door hanger, and a track for sliding door assembly, said track comprising 

means adapted to receive a supporting member, an exterior, uppor portion adapted to 

provide a roller surface for a sheave, and an Interior, lower portion Spaced from sold 

exterior, upper portion adapted to provide a rolling surface for an upthrust roller so that 

in mo event of the failure of the sheave/the upthrust roller can. move into contaet with 

the interior, lower portion of the track, thereby allowing the door to oontlnuo operating:

(22) Application Date : 26,10,86

I I

f
I

wherein said track has a symmetrical, reversible configuration and further 

comprises a bottom portion positioned opposite from said exterior, upper 

portion; said bottom portion being rotatabfo about a horizontal axis such 

that said bottom portion of said track becomes Laid exterior, upper portion 

which provides said rolling surface for said sheave, whilo said extorter, 

upper Krtion become said bottom portion; and said track also being abte to 

wvo a foil-hand track and a right-hand track,

4, A sliding door assembly comprising a door hanger, a hanger sheave, an upthrust 

roller and a track, wherein said hanger sheave and said upper upthrust roller ora 

rotatably mounted on said door hanger; and

• * ¢/½
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Wherein said track provides a first exterior, rolling surface for said hanger 
sheave and a second Interior rolling surface for said upthrust roller and 
Wherein said track further comprises capture structure 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, wherein said hanger sheave assembly and said upthrust roller are 
rotatably mounted on said door hangen

wherein said track comprises upper and lower portions In spaced apart relation 
defining an Interior space therebetween, the upper of which provides a 
first exterior, rolling surface for said hanger sheave assembly and a 
second Interior rolling surface for said upthrust roller, and the lower of 
which provides a third Interior rolling surface for said upthrust roller so 
that In the event of (he mechanical failure 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.

fiAQKGRpUNO

various assemblies for providing (vertical) support 
while permitting (lateral) movement of doors are known 

in the art* Buch assemblies have been utilized'· for 

elevator cab- and hoistway door panels,· doors on railway­
freight cars, as well as other types of slidable doors. 

The present Invention is useful in many types of 

elidable doors, but will be described herein with 

referenoe- to- elevator doors, for which it is- particularly 

useful*.
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Conventional sliding door assemblies typically 

comprise a door track, a door hanger, a hanger sheave 

and an upthrust roller. The door hanger is a support 

which is typically fastened to the upper portion of a 

door panel, and which supports and allows the sliding 

movement, e.g. horizontally/ of the door panel. The 

hanger sheave typically comprises a wheel or roller that 

is connected to a door panel by the door hanger. The 

door track is a. rail which accepts the rolling assembly 

of door hanger and allows the horizontal sliding 

movement required to open and close the doors. Ah 

upthrust roller, is a. roller bearing Installed onto an 
eccentric shaft and mounted on the door hanger for 

limiting the (vertical) motion of a (horizontally) 

sliding· door panel to· keep the panel from lifting· off 

ths door track.

one such type.· of conventional elevator door 

assembly,known in the art is shown in Fig. 1 wherein an 
elevator cab or hoistway door panel 10 (hereinafter the 

door panel) is slidably supported on door track so via 

door hangar 20« A hangar Sheave (roller) assembly 30 is
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rotatably mounted on door hanger 20. Hanger 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 sheave assembly 

30 rolls along doer track 50 and projections 51 and 
upthrust roller 40 only contacts projections 51 if the 

elevator door 10 is jolted. Upthrust roller 40 is 

conventionally eccentrically mounted on door hanger 20 

via adjustable mount 45 in a manner which permits the 
adjustment of the gap between upthrust roller 40 and

door track .50,

Th® traditional assembly containing a track.
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hanger, hanger sheave and upthrust roller has provided 

fairly good service through the years. However, one 

inherent problem still exists. This problem is caused 

by the wearing of the hanger sheave 31 and its effect 

upon the critical relationship between the upthrust 

roller 40 and track so. 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 so. 

This often occurs when the door panels· IQ are struck by 

mechanical means or by persons moving equipment on or 

out of the elevators.

· Another disadvantage· of the conventional design 

shown in Fig. 1 is that since hanger sheaves are 

typically formed of 'synthetic· materials such as nylon or 

another plastic material which may- readily melt in the 

event of a fire., the·· door panel IQ· could easily become, 

stuck thereby· trapping, the occupants·· in the elevator♦ 

Another known design for a door hanger is shown in
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U.S. Patent 807,141, to J.J. Tatum, patented December 
12, 190S. That design incorporates two rollers, c C, 

Which are posi-tioned 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 
faoe of a track flange b2 and a small roller F' 

positioned below the track flange.

Another sliding door assembly is shown in 

patentsohrlftk Ko. 964, wch dated May it, 1957* From 
the figures of this Patentsahrift, it is apparent that 

this design utilizes rollers within a rail but does not 

disclose the use of upthrust rollers. With reference to 
Fig. 4, it will be appreciated that the two rollers 123 

and 223 each support different elements 113 and 213, 

respectively*

still another known arrangement is disclosed in
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U.S. Patent 4,120,072, to ME. Hormann, patented October 

17, 1978, for a COMBINED SUPPORTING ROLLER-FRICTION 

DRIVE ARRANGEMENT FOR OVERHEAD SINGLE-PANEL DOORS, This 

design is somewhat similar to that described above with 

reference to prior art Fig. 1 wherein a toller o 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 side 13 

of the running track a. (see column 3, lines- 49*01
It will be appreciated that the known sliding door 

assemblies which utilize an upthrust roller in close 

prcximlty te the track require continual maintenance to· 

ensure, that the. gap between the upthrust teller and dcor 

track dees net become. «©■ great that the hanger sheave 
can be jolted off the track. The other designs which 

place the track assembly in cantinuous contact with an
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upthrust roller result In the wearing 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 Irritating noise during use.

SUMMARY
The present Invention provides a sliding door assembly comprising a door hanger, 

an upthrust roller rotatably mounted on said door hanger, and a track for sliding door 
assembly, said track comprising means adapted to receive a supporting member, an 
exterior, upper portion adapted to provide a roller surface for a sheave, and an Interior, 
lower portion spaced from said exterior, upper portion adapted to provide a rolling 
surface for an upthrust roller so that In the event of the failure of the sheave, the 
upthrust roller can move Into contact with the Interior, lower portion of the track, 
thereby allowing the door to continue operating:

wherein said track has a symmetrical, reversible configuration and further 
comprises a bottom portion positioned opposite from said exterior, upper 
portion; said bottom portion being rotatable about a horizontal axis such 
that said bottom portion of said track becomes said exterior, upper portion 
which provides said rolling surface for said sheave, while said exterior, 
upper portion become said bottom portion: and said track also being able to 
serve as a left-hand track and a rlghbhand track.

.8 R! E£ JP-ESQJ1 IPTJ.0ll,QfJhl£^RA VZINiaS
Fig, 1 is a cross-sectional view of a conventional sliding door assembly of the 

prior art.
Fig, 2 Is a cross-sectional view of the sliding door assembly of the present 

Invention*
n c

< {,

D £ t

δ < ? Q t



:·«*%
• ·

«»ο
HU
< < « · tc

t

Η K 
t 

HH
« a

♦ t
♦

t 
r 

r a

I

L

JL· >
' *"*·*

DETAILED DESCRIPTION

The present invention comprises a novel track and 

sliding door assembly which is useful for suspending and 

guiding sliding doors such as the sliding door panels of 

an elevator cab or hoistway doors, .

with reference to Fig. 2, the present invention 

comprises sliding door assembly 100 comprising a track 

isoj a door hanger 12o supporting a moveable door panel 

ιοί. a. hanger sheave assembly 130 is rotatably mounted 

on door hanger 120^ The hanger sheave 'assembly 130- 
comprises a bearing 131, a sheave 132 and may also 

advantageously comprise an insert 133. The sheave 

assembly 130 is rotatably mounted on hanger 120 with 

axle 1.3.5* in operatloni.·. the· sheave· assembly 130 .

slidably supports the·, hangar 120' and thereby the· door 
panel 101 on track 150» It will be appreciated by those 
skilled in the art that the insert 133 may be 

advantageously formed of a non-metal!1c material, such 

as rubber or polyurethane, in order to- reduce, the amount 

of noise created when, the sheave 131 'telle along track 
m.; . ■
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The present invention also nomprises. an upthrust 

roller 140 whinh is also rotatably mounted on hanger 

120, via. upthrust roller shaft 148·«·

Traok iso is securely mounted in a Manner in whinh 

it can provide support tn hanger 130 and doer panel 101f 

for example,. via·, a bolt iso whioh senures trank ISO to-,, 

for example, a header ivo, .Trank iso·· is configured and 

mounted such that it provides an exterior, upper telling, 

surface 1.81 upon- whinh sheave assembly 130· relit during 
normal operation, and also comprises interior, upthrust 

rolling surfaces 152A and X52B upon which upthrust 

roller 140- nan roll and be supported when' naptured in 
track iso» ®rank iso also., preferably «emprises outer 

lips its and lit whinh «sapture* upthrust roller lid and. 

thereby prevent th* hanger lid- and attached door panel 
101 from becoming dislodged from track 150»

By th* tem rtoaptur*“ it 1» meant that th* trank 

to surround* enough of th* upthrust roller lift to 
prevent the upthrust roller from exiting the interior 

portion of trank 180» tttth refwens· to fig, 1#. it will 

b· appMdiated that lip* 188 and IM suf fluently .
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enclose th· 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 
sliding door assembly 100 is in normal operation, sheave 

assembly 150 provide»'· rolling sunport for hanger 120. and 

door panel lol, and rolls along the exterior, upper 
surface 151 of track 150, As the sheave assembly insert 

133 wears, the hanger 120 will move downwardly relative 

to track 150 also causing the lowering of upthrust 

roller 140 within track 150. This downward relative 

movement is stopped when upthrust roller 140 contacts 

Interior, lower rolling surface 152 of track 150.

While the upthrust roller 140 may be formed of any 

suitable load bearing material, it is preferable that 

the upthrust roller be made of steel. Thus, in the 

unfortunate event of a fir®, the insert 133, which as 

stated above can be formed of a synthetic material such 

as nylon or another plastic, may malt and therefore no 

longer support hanger 120. In such circumstances, the 

.sliding dost aw«ibly io® of th· pweent inviiwlon

J
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continuss to provide rolling supp^t tor door panel 101 

via upthrust roller 14$ and. interior/ lower rolling 

surface 152 of track Ida*. In thia case·/ the upthrust 
roller 140 formed of suitable metal e,g, steel, will 

still allow the free movement of the door panel 101, 

albeit noisy. AS stated above, upthrust roller 140 also 

contacts Interior roller surface 152 Under less 

traumatic circumstances as when the sheave simply wears 

down» dnder these dircumetanceer the noisy operation of 
the Sliding door panel 101 provides an indication to 

maintenance personnel that the sheave should be 

replaced.

Thue it will be appreciated that the novel ■ track 
design of the present invention provides at least two 

major advantages with respect to conventional tracks 

previously employed in sliding door assemblies. First, 

by the preferred "capturing" of the upthrust roller, the 

sheave assembly W and hanger iw are prevwm frw 

being keeked off the track 11$» ffecendly». if - the 
insert material 133 which serves somewhat as a tire on 

the hanger sheave 132 becomes completely worn away, the
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interior, lower roller surface. 152· of the track supports 
the upthrust roller 140 and thereby serves as a means by 

which the door panel 101 may continue to move along the 

track iso. This feature advantageously reduces the risk 
of passengers being trapped inside elevator cabs due to 

faulty or damaged sliding door assemblies»

The. novel track configuration ISO illustrated in
« » . 0 *

* * ** Fig* 2 provides'the further advantage of being·
e

f reversible, it will be appreciated by those skilled in
» 6

‘ t.'t the art, that track 150 can simply be rotated such that
“Γ 0 the bottom portion of th® track 150 as shown in Fig, 2

become® the top* It will also ba appreciated that track 

150 can serve both as a left hand track and a right hand 

e ( track due to its symmetrical configuration as eliown infc
Fig, 2, While such a reversible track configuration 150 

as shown in Fig, 2 is preferred, this reversibility io 

not necessary for the practice of the present invention.
« /% · '
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THE CLAIMS DEFINING THE INVENTION AREAS FOLLOWS:

1,. A sliding door assembly comprising a door hanger, an upthrust roller rotatably 
mounted on said door hanger, and a track for Sliding door assembly, said track comprising 
means adapted to receive a supporting member, an exterior, upper portion adapted to 
provide a roller surface for a sheave, and an Interior, lower portion spaced from said 
exterior, upper portion adapted to provide a rolling surface for an upthrust roller so that 
In the event of the failure of the sheave, the upthrust roller can move Into contact with 
the Interior, lower portion of the track, thereby allowing the door to continue operating:

• ft ftft
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wherein said track has a. symmetrical, reversible configuration and further 
comprises a bottom portion positioned opposite from said exterior, upper 
portion; said bottom portion being rotatable about a horizontal axis such 
that said bottom portion of said track becomes said exterior, upper portion 
which provides said rolling surface for said sheave, while said exterior, 
upper portion become said bottom portion: and said track also being able to 
serve as a left-hand track and a rlghhhand track.

2. A track according to claim 1, wherein said track further comprises means to 
prevent the lateral exiting of the upthrust roller from the Interior of said frack,

3, A track according to claim 2, wherein the preventing means comprises two lips 
positioned In substantially the same place.

41 A sliding door assembly1 comprising a door hanger, a hanger sheave, an upthrust 
roller and a track,, wherein said hanger sheave and said upper upthrust roller are 
rotatably mounted on said door hanger: and

Wherein said track provides a first exterior, rolling surface for said hanger 
sheave and a second Interior rolling surface for said upthrust roller and 
wherein said track further comprises capture structure along Its length 
for preventing the upthrust roller from becoming dislodged from the 
track*

l

5, A sliding door .assembly according to claim 4# wherein the hanger sheave
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6, A sliding door assembly according to claim 4, wherein said upthrust roller Is 
formed of metal,

7, A sliding door assembly according to claim 5, wherein said Insert comprises 
rubber.

8, A sliding door assembly according to claim 5, wherein said Insert comprises 
polyurethane,

9, A sliding door assembly according to claim 6, wherein said metal comprises steel.

10, A sliding door assembly according to claim 4, wherein said second Interior surface 
Is oriented below said upthrust roller.

{ 11» a sliding door assembly according to claim 4, wherein the capture structure
prevents both the upper and the lower portions of the upthrust roller from becoming

| dlsWged from the track,

j 12, A sliding door assembly comprising a door hanger, a hanger sheave, an upthrust
| roller and a track, wherein said hanger sheave assembly and said upthrust roller are
I rotatably mounted on said door hanger;

I : :
I Wherein said track comprises upper and lower portions In spaced apart relation
I ■ 'I defining an Interior space therebetween, the upper of which provides aI :
I first exterior, rolling surface for said hanger sheave assembly and a
I second Interior rolling surface for said upthrust roller, and the lower of
| which provides a third Interior rolling surface for said upthrust roller so
| s, that In the event of the mechanical failure or wear of the hanger sheave,

I ' * the third surface would continue to provide a rolling surface upon which
i .................................. , '

the upthrust roller could roll and thereby continue to provide support for
a door.

13, A sliding door assembly comprising a door hanger, a hanger sheave, an upthrust 
roller and a track, wherein said hanger sheave assembly and said upthrust roller are
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rotatably mounted on said door hanger:

wherein said track comprises upper and lower portions In spaced apart relation 
defining an Interior space therebetween, the upper of which provides an 
exterior rolling surface for said hanger sheave assembh „ and the lower of 
which provides an Interior rolling surface for said upthrust roller so that 
In the event of the mechanical failure or wear of the hanger sheave, the 
Interior 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 sliding door assembly according to claim 1, 4, 12 and 13, substantially as 
herein described with reference to Figure 2 of the accompanying drawings.

dated this 7th day of November 1991.
VERTRAN MANUFACTURING COMPANY

WATERMARK PATENT & TRADEMARK ATTORNEYS 
THE ATRIUM
290 BURWOOD ROAD
HAWTHORN VICTORIA 3122
AUSTRALIA
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