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[57] ABSTRACT 

A vertically movable counterbalanced bi-parting door 
is disclosed which includes a top panel and a bottom 
panel. The panels are disposed in an access opening 
having a ?at vertically extending door rail disposed at 
each lateral side. The panels are connected to one an 
other on each lateral side by a cable chain which 
passes over a sheave, so that the weight of the bottom 
panel tends to pull the top panel upwardly but is insuf 
?cient by itself to do so. The sheave on one side of the 
door is an idler sheave, and the sheave on the other 
side of the door is powered by an electric motor to 
provide the sole applied force to open and close the 
door. Each lateral side of the top panel is provided 

. with a device for preventing binding of the door in the 
' access opening by accommodating the side thrust 

- loads imposed by the unbalanced force of the powered 
sheave. The device includes two resilient rollers hav 
ing an outside diameter not exceeding 1 inch and a 
hardness not less than 70 nor greater than 80 Shore D 
durometer hardness which roll on the free edge of the 
door rail. 

14 Claims, 6 Drawing Figures 
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VERTICALLY MOVABLE DOOR OPERATING 
MEANS 

BACKGROUND OF THE INVENTION 

Vertically movable doors, including vertically mov 
able bi—parting counterbalanced doors, are commonly 
used in buildings to close access openings such as ac 
cess openings for freight elevators, dumbwaiters, or 
conveyors. 
Such counterbalanced bi-parting doors include a top 

panel and a bottom panel which meet approximately at 
the mid-height of the access opening. The top and bot 
tom panels are connected to one another on each lat 
eral side by a cable chain which passes over a sheave 
so that the weight of the bottom panel tends to pull the 
top panel upwardly. The weight of the bottom panel, 
however, is insufficient by itself to pull the top panel 
upwardly, so that the door remains closed until an ex 
ternal force is applied to open the door. 
The access opening in which such counterbalanced 

bi-parting doors are used is commonly provided with a 
generally ?at, vertically extending door rail lying in a 
plane parallel to the plane in which the door is disposed 
at each lateral side of the door. Each lateral side of the 
top panel and of the bottom panel of the door is pro 
vided with at least one guide shoe which cooperates 
with the door rail to prevent back-and-forth horizontal 
movement of the panels in a direction perpendicular to 
the lateral direction. - 

Prior to this invention, when such counterbalanced 
bi-parting doors were power-operated such as by elec 
tric motors, it was necessary to apply the force to open 
and close the door in a manner which would not impose 
a turning moment on either panel of the door. This was 
necessary to prevent binding of the door in the access 
opening because it was not possible to accommodate 
the side thrust loads imposed by turning moments 
within the critically small space requirements of an ele 
vator shaft over a satisfactory life span of thousands of 
cycles. Because it is generally not possible to apply the 
force at the center of the door due to the small space 
between the elevator and the building wall, this neces 
sity of avoiding turning moments on the panels of bi 
parting doors has heretofore required that the power to 
open and close the door be applied to each‘ of the 
sheaves on the lateral sides of the panels so that an 
equal force would be applied to each side of the panels 
through the connecting cable chain. 

SUMMARY OF THE INVENTION 
The present invention overcomes these and other 

problems of prior art vertically movable doors by pro- . 
viding a vertically movable door upon which the force 
applied to open and close the door can impose a signi? 
cant turning moment without binding the door in the 
access opening-This permits the force to be applied on 
only one side of the door and eliminates the require 
ment of providing a drive means on both sides of the 
door. 

In the preferred embodiment, the upper and lower 
panels of a bi-parting counterbalanced door are dis 
posed for closing an access opening in a substantially 
vertical wall of a building. A ?at vertically extending 
door rail disposed in a plane parallel to the plane of the 
upper and lower panels is secured to the wall at each 
lateral side of the access opening. A ?exible cable 
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chain on each lateral side of the panels passes over a 
rotatable sheave and has one reach connected to the 
upper panel and the other reach connected to the lower 
panel so that the weight of the lower panel pulls the 
upper panel vertically upwardly. The sheave on one lat 
eral side of the door is an idler sheave, and the sheave 
on the other lateral side of the door is powered by an 
electric motor to provide the sole applied force to open 
and close the door. 
To prevent binding of the door in the access opening, 

the invention provides a novel structure which accom 
modates the side thrust loads imposed on the upper 
panel over a satisfactory life span and which may be 
termed a “side thrust guide shoe.” One such side thrust 
guide shoe is af?xed above the mid-height of the upper 
panel and one is affixed below the mid-height of the 
upper panel on each lateral side of the upper panel. 
Each side thrust guide shoe includes confronting front 
and rear facing guide pads which cooperate with the 
oppositely facing sides of the door rail to prevent sub 
stantial horizontal movement of the upper panel in a 
direction perpendicular to the lateral direction. 
Each of the side thrust guide shoes also includes two 

vertically spaced resilient rollers which engage the thin 
laterally facing free edge of the door rail with rolling 
contact and provide the sole means for transmitting 
forces in the lateral direction from the upper panel to 
the door rail. Each resilient roller has an outside diame 
ter not exceeding 1 inch and a hardness of not less than 
70 nor greater than 80 Shore D durometer. In this man 
ner, side thrust loads and shock loads imposed by open 
ing and closing the door are absorbed without damag 
ing the resilient rollers or the thin door rail free edge, 
and the roller deforms slightly as it is pressed against 
the free edge of the door rail so that a suf?cient contact 
area between the roller and the door rail edge is pres 
ented to prevent skidding of the roller. 
The rollers are each rotatably disposed on the side 

thrust guide shoes intermediate the guide pads and the 
upper panel, and the length of each roller is greater 
than the normal distance between the confronting 
guide pads and preferably at least one and one half 
times such normal distance. In this manner, the pads 
provide the sole means to retain the rollers in aligned 
engagement with the free edge of the door rail and pre 
vent the door rail from slipping off the ends of the rol 
lers after the guide pads have worn substantially. 
The rollers are each cast of a pure polyurethane elas 

tomer which has a low unlubricated coefficient of fric 
tion so that a bearing is not required between each rol 
ler and its associated axle. The axle for each roller is 
stepped so that the axle may be easily assembled from 
one side of the side thrust guide shoe and is retained in 
place when the side thrust guide shoe is secured on the 
upper panel. ' 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

These and other aspects and advantages of the inven 
tion will become more readily apparent to those skilled 
in the art upon an understanding of the preferred em 
bodiment of the invention shown in the drawings, 
wherein: 
FIG. 1 is a front elevational view of a wall of a build 

ing structure having an elevator access opening which 
is closed by a bi-parting counterbalanced door; 
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FIG. 2 is a schematic view of the drive train for apply 
ing a force to open and close the bi-parting door shown 
in FIG. 1; 
FIG. 3 is an enlarged, cross-sectional view taken 

along reference view line 3-3 of FIG. 1; 
FIG. 4 is a perspective view of the side thrust guide 

shoe which is shown in cross section in FIG. 3; 
FIG. 5 is a front elevational view of the side 

guide shoe shown in FIG. 4; and 
FIG. 6 is a side elevational view of the side thrust 

guide shoe shown in FIG. 4. 
Referring now to the drawings in greater detail, FIG. 

1 shows a vertically movable, bi-parting counterbal 
anced door 10 disposed in an access opening 11 in a 
vertically disposed wall 12 of a building structure. The 
access opening 11 is defined by a right channel jamb 14 
at its right lateral side, a left channel jamb 15 at its left 
lateral side, a channel lintel 16 at its top, and sill 17 at 
its bottom. 
The door 10 includes an upper panel 20 and a lower 

panel 21, each of which is slidably disposed for bi 
parting vertical movement in a plane parallel to the 
plane of the wall 12. The upper panel 20 carries a 
safety seal 22 disposed along its bottom edge, and the 
panels 20 and 21 meet at the mid-height of the opening 
11 when the door is closed. 
As shown schematically in FIG. 2, a cable chain 25 

on the right lateral side of the door 10 passes over a 
suitable sheave 26, and one reach of the cable chain 25 
is connected'to the right side of the upper panel 20 
while the other reach of the cable chain 25 is con 
nected to the right side of the lower panel 21. In a simi 
lar manner, a cable chain 27 on the left lateral side of 
the door 10 passes over a sheave 28 and interconnects 
the left side of the upper panel 20 and the left side of 
the lower panel 21. 

Prior to the applicant’s invention, binding of the pan 
els 20 and 21 in the opening 11 was prevented by ap 
plying the force to open and close the panels 20 and 21 
in a manner such that a turning moment was not im~ 
posed on the panels. This was commonly accomplished 
by driving each of the sheaves 26 and 28 either by sepa 

thrust 

rate electric motors or by a single motor having a drive 
train for driving each sheave. 

In contradistinction to this prior art structure, the ap 
plicant’s invention solves the problem of preventing 
binding of bi-parting counterbalanced doors (as well as 
other types of vertically movable doors) by providing 
a door in which the force can be applied in a manner 
which creates a substantial turning moment on the 
door.‘This permits the power to be applied to only one 
side of the door and eliminates the second electric 
motor or the drive train previously required to apply a 
balancing force to the other side of the door. As shown 
schematically in FIG. 2, the sheave 28 on the left side 
of the door 10 is an idler sheave, while the sheave 26 
on the right side of the door 10 is driven by an electric 
motor 29 so that the sheave 26 provides the sole means 
for applying a force to open the door 10. In the pre 
ferred embodiment, the electric motor 29 has a two 
speed motor winding and is incorporated in a single 
housing with the sheave 26 and is arranged so that the 
motor 29 can be removed from the sheave 26 for main 
tenance while the sheave 26 supports the cable chain 
25. . 

As illustrated schematically in FIG. 2, an application 
of power by the motor 29 to the sheave 26 to open the 
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4 
panels 20 and 21 exerts an unbalanced upward force on 
the lower right comer of the upper panel 20 by the 
chain 25 and reduces the force applied at the upper 
right corner of the panel 21 by the chain 25. This un 
balanced force on the panel 20 imposes a turning mo 
ment of the panel 20 which tends to turn the panel 20 
in the manner shown in phantom in FIG. 2. Similarly, 
the unbalanced force on the lower panel 21 imposed by 
reducing the force applied to its upper right corner im 
poses a turning moment on the panel 21 which tends to 
turn the panel 21 in the manner shown in phantom in 
FIG. 2. When the electric motor 29 is reversed to apply 
power to the sheave 26 in the opposite direction to 
close the door, the turning moments imposed on the 
panels 20 and 21 will be opposite the turning moments 
imposed when the door is opened and will tend to turn 
the panels 20 and 21 in a direction opposite that shown 
in phantom in FIG. 2. These turning moments are im 
posed each time the door 10 is opened and closed and 
each time the motor 29 changes from low speed to high 
speed. - . 

To prevent these turning moments from binding the 
door 10 in the opening 11, the invention provides an 
apparatus previously unknown in the art which may be 
termed a “side thrust guide shoe.” Two such side thrust 
guide shoes are positioned on each lateral side of the 
upper panel 20, one above the mid-height of the panel 
20 and the other below the mid-height of the panel 20. 
If desired, side thrust guide shoes may also be provided 
in a similar manner at each of the four lateral corners 
of the lower panel 21. 
FIGS. 3—6 show the side thrust guide shoe 30 which 

is disposed at the lower right lateral side of the panel 
20. The side thrust guide shoe 30 is identical to the side 
thrust guide shoe provided at each of the other loca 
tions on the panel 20 described above. 
As shown in FIG. 3, a conventional door rail 33 is se 

cured to the right channel jamb 14 by suitable bolts 34. 
The door rail 33 extends vertically along the channel 
jamb 14 above the'channel lintel 16 and below the sill 
17 a distance suf?cient to accommodate full'up'ward 
travel of the panel 20 and full downward travel of the 
panel 21. Although not shown in the drawings, a similar 
door rail is also secured to the left channel jamb 15. 
The door rail 33 includes a generally ?at front facing 
abutment surface 35 and a generally flat rear facing 
abutment surface 36 which ‘terminate at a free edge 37. 

A shoe bar 40 is bolted to the right lateral edge 41 of 
the upper panel 20, and a similar shoe bar (not shown 
in the drawings) is bolted to the left lateral edge of the 
upper panel 20. The shoe bar 40 is a 90° angle and in 
cludes a first leg 42 and a second leg 43. 
As shown in FIGS.‘ 3-6, the side thrust guide shoe 30 

is of any suitable material, such as malleable iron or 
steel, and includes a generally ?at mounting portion 47 
which is bolted to the second leg 43 of the shoe bar 40 
by suitable bolts 48 which extend through slotted holes 
49 in the mounting portion 47. The side thrust guide 
shoe 30galso includes a backing portion 50 which is 
provided with suitable threaded holes for receiving All 
en-head adjustment screws 51. The adjustment screws 
51 act against the first leg 42 of the shoe bar 40 to pro 
vide lateral adjustment of the side thrust guide shoe 30 
toward and away from the free edge 37 of the door rail 
33. The bolts 48 are loosened for such lateral adjust 
ment and are tightened after such adjustment has been 
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made to retain the side thrust guide shoe 30 in its 
proper position. 
A ?rst guide portion 55 and a second guide portion 

56 extend in a direction generally parallel to one an 
other, and provide forwardly and rearwardly facing 
confronting guide pads 57 and 58, respectively. As 
shown‘in FIG. 3, the guide pads 57 and 58 receive the 
door rail 33 therebetween and cooperate with the abut 
ment surfaces 35 and 36, respectively, of the door rail 
33 to prevent back and forth horizontal movement of 
the upper panel 20 in a direction perpendicular to the 
lateral direction. 
The side thrust guide shoe 30 is also provided with a 

first roller 61 and a second roller 62 rotatably disposed 
on axles 63 and 64, respectively, in a cavity 65 de?ned 
by reduced thickness portions of the guide portions 55 
and 56. As best shown in FIGS. 3 and 6, each axle 63, 
64 includes a large diameter portion which is received 
with a slide fit in a larger diameter hole in the ?rst guide 
portion 55 and a smaller diameter portion which is re 
ceived with a slide ?t in a smaller diameter hole in the 
second guide portion 56. In this manner, the axles 63 
and 64 may be assembled prior to mounting the side 
thrust guide shoe 30 on the shoe bar 40, and the second 
leg 43 of the shoe bar 40 retains the axles 63 and 64 in 
place. 
The rollers 61 and 62 are each no greater than one 

inch in outside diameter to meet the critical space re 
quirements of the elevator shaft in which they are 
diposed. The rollers 61 and 62 are of pure cast polyure 
thane elastomer having a hardness of not less than 70 
nor greater than 80 durometer on the Shore D scale. 
The outside diameter of this material resists tearing, 
cuts and abrasions from rolling on the rough and thin 
free edge 37 of the door rail 34. The rollers 61 and 62 
have a low unlubricated coef?cient of friction so that 
a bearing between the rollers and the axles is not re 
quired. This further reduces the space requirements of 
each roller. A polyurethane elastomer with these prop 
erties is commercially available from E. l. DuPont de 
Nemours & Co. of Wilmington, Delaware under the 
trademark “Adiprene.” 
The side thrust guide shoe 30 in cooperation with the 

other side thrust guide shoes, not shown in the drawings 
but affixed to the upper panel 20 in the manner de 
scribed above, prevent binding of the upper panel 20 
as it is opened and closed. This is accomplished by the 
rollers 61 and 62 engaging the free edge 37 of the door 
rail 33 with rolling contact to provide the sole means 
for transmitting forces in the lateral direction from the 
upper panel 20 to the door rail 33. Because the rollers 
61 and 62 have an outside diameter no greater than one 
inch and a hardness no less than 70 nor greater than 80 
durometer on the Shore D scale, the side thrust loads 
imposed by the turning moments tending to bind the 
door in the opening slightly flatten the portion of the 
outside diameter of the rollers 61 and 62 which con 
fronts the edge 37. This provides a sufficient surface 
contact area with the edge 37 to force the rollers 61 
and 62 to roll and prevents skidding. 
As shown in FIGS. 3 and 4, the rollers 61 and 62 are 

disposed intermediate the guide pads and the upper 
panel, and the guide pads 5 7 and 58 are enlarged thick 
ness end portions of the guide portions 55 and 56. The 
length of the rollers 61 and 62 is greater than the nor 
mal distance between the confronting guide pads 57 
and 58 and is preferably at least one and one half times 
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6 
such normal distance and two and one half times the 
width of the edge portion 37. In this manner, the guide 
pads 57 and 58 provide the sole means for maintaining 
the rollers 61 and 62 in aligned confronting relation to 
the edge 37 so that the door rail 34 cannot slip past the 
end of the rollers 61 or 62. Additionally, such confront 
ing relation is maintained even after the pads have 
worn substantially. 
Although a preferred embodiment of the invention 

has been shown and described in detail, various modifi 
cations and rearrangements may be made without de 
parting from the scope of the invention as de?ned by 
the claims. 
What is claimed is: 

' 1. In a building structure having an access opening in 
a substantially vertical wall and a vertically extending 
door rail on each lateral side of said access opening se 
cured to said wall, a vertically movable bi-parting coun 
terbalanced door for closing said access opening; said 
bi-parting counterbalanced door comprising an upper 
panel and a lower panel disposed between said door 
rails, ?exible cable means on each lateral side of said 
panels, each of said cable means passing over a sheave 
and having one reach connected to said upper panel 
and the other reach connected to said lower panel so 
that the weight of said lower panel pulls said upper 
panel vertically upwardly, one of said sheaves being an 
idler sheave, the other of said sheaves being driven by 
an electric motor and providing the sole force to open 
and close said door, two guide shoes on each lateral 
side of said upper panel cooperating with said door rail 
for limiting horizontal movement of said upper panel in 
a direction perpendicular to the lateral direction, one 
of said two guide shoes being spaced above the mid 
height of said upper panel and the other of said two 
guide shoes being spaced below the midheight of said 
upper panel on each lateral side of said upper panel, at 
least one resilient roller carried by each of said guide 
shoes, said rollers rolling on the free edge of said door 
rail and providing the sole means for transmitting 
forces in said lateral direction from said upper panel to 
said door rail, said guide shoes each including substan 
tially parallel confronting guide pads for receiving said 
door rail therebetween and for engaging opposite sides 
of said door rail for limiting said horizontal movement 
of said upper panel in said perpendicular direction, the 
length of said rollers being greater than the normal dis 
tance between said confronting guide pads, and said 
confronting guide pads providing the sole means for 
maintaining said rollers in confronting aligned relation 
with said door rail edge. ' 

2. A bi-parting counterbalanced door as set forth in 
claim 1, wherein said length of said rollers is greater 
than one and one half times said normal distance be 
tween said confronting guide pads. 
~ 3. A bi-parting counterbalanced door as set forth in 
claim 1, wherein said rollers each have an outside di 
ameter not exceeding 1 inch and a hardness not less 
than 70 Shore D durometer nor greater than 80 Shore 
D durometer. 

4. A bi-parting counterbalanced door as set forth in 
claim 1, wherein said rollers are each rotatably dis 
posed on said guide shoes between said guide pads and 
said upper panel. 

5. A bi-parting counterbalanced door as set forth in 
claim 4, wherein said guide shoes each include two gen 
erally ?at parallel guide portions, said guide pads each 
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being an elongated surface of one of said guide por 
tions, said guide portions each including a reduced 
thickness portion de?ning a cavity for holding said rol 
lers, and the length of each of .said rollers disposed in 
said cavity being greater than the normal distance be 
tween said confronting guide pads. 

6. A bi-parting counterbalanced door as set forth in 
claim 5 wherein said length of said rollers is at least one 
and one half times said normal distance between said 
confronting guide pads. 

7. A bi-parting counterbalanced door as set forth in 
claim 5, including a shoe bar on each lateral edge of 
said upper panel, said shoe bar having a ?rst leg parallel 
to said lateral edge of said upper panel and a second leg 
extending laterally substantially perpendicular to said 
?rst leg and said guide shoes being mounted on said 
shoe bars. 

8. A bi-parting counterbalanced door as set forth in 
claim 7, wherein said rollers are each disposed on an 
axle, said axles each includes a larger diameter portion 
extending through a larger diameter hole in one of said 
reduced thickness portions and a smaller diameter por 
tion extending through a smaller diameter hole in the 
other of said reduced thickness portions, and one of 
said legs of said shoe bar retaining said axle in said re 
duced thickness portion. 

9. In a building structure having an access opening in 
a substantially vertical wall and a vertically extending 
door rail on each lateral side of said access opening se 
curedto said wall, a vertically movable door; said verti 
cally movable door including at least one vertically 
movable panel disposed between said door rails and at 
least one side thrust guide shoe on each lateral side of 
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said panel, said side thrust guide shoes each including ' 
two substantially ?at parallel guide portions for receiv 
ing said door rail therebetween and for engaging oppo 
site sides of said door rail for limiting horizontal move 
ment of said panel in a direction perpendicular to the 
lateral direction, at least one resilient roller rotatably 
disposed between said parallel guide portions, said rol 
ler rolling on the free edge of said door rail and provid 
ing the sole means for transmitting forces in the lateral 
direction from said panel to said door rail, said parallel 
guide portions each including a reduced thickness por 
tion intermediate said door rail and said panel, said re 
duced thickness portions de?ning a cavity, said roller 
being rotatably disposed in said cavity, and the length 
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of said roller being greater than the normal distance be 
tween the portions of said guide portions which engage 
said door rail. 

10. A vertically movable door as set forth in claim 9 
wherein said length of said roller is greater than one 
and one half times said normal distance between said 
portions which engage said door rail. 

11. A vertically movable door as set forth in claim 9 
wherein said rollers are each rotatably disposed on an 
axle extending between said reduced thickness por 
tions. - 

12. A vertically movable door as set forth in claim 9 
wherein said rollers each have an outside diameter not 
exceeding 1 inch and a hardness not less than 70 Shore 
D durometer nor greater than 80 Shore D durometer. 

13. A vertically movable door as set forth in claim 9 
wherein two resilient rollers are rotatably disposed be 
tween said parallel guide portions in positions of verti 
cally spaced adjacency. 

14. In a building structure having an access opening 
in a substantially vertical wall and a vertically extend 
in'g door rail on each lateral side of said access opening 
secured to said wall, a vertically movable door; said 
vertically movable door including at least one vertically 
movable panel disposed between said door rails, a shoe 
bar on each lateral edge of said panel having a ?rst leg 
parallel to said lateral edge and a second leg extending 
laterally substantially perpendicular to said ?rst leg, 
and at least one side thrust guide shoe on each lateral 
side of said panel, said side thrust guide shoes each in 
cluding two substantially ?at parallel guide portions for 
receiving said door rail therebetween and for engaging 
opposite sides of said door rail for limiting horizontal 
movement of said panel in a direction perpendicular to 
the lateral direction, at least one resilient roller rotat 
ably disposed on an axle between said parallel guide 
portions, said axles each including a larger diameter 
portion received with‘ a slide ?t in a larger diameter 
hole in one of said parallel guide portions and a smaller 
diameter portion received with a slide ?t in a smaller 
diameter hole in the other of said guide portions, said 
side thrust guide shoes being mounted on said shoe 
bars, and said second legs of said shoe bars retaining 
said axles in said guide portions. 

* * * * * 


