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4. Claims. 

This invention relates to sliding doors, and spe 
cifically to the fixtures or operating mechanism 
for sliding doors that have a soft, pliable seal in 
Stalled around the edges. . . . 
When it is desired to keep out moisture and for 

eign matter, and to maintain a differential in 
temperature or air pressure, it is customary to in 
stall a soft, pliable seal around the edge of the 
door on the side adjacent the wall or partition. 
To be effective, the seal must be pressed as tight 
ly as possible against the partition when the door 
is in the fully closed position. 

Due to structural restrictions, doors having such 
a seal are often of necessity arranged to slide or 
roll along fixed horizontally extending tracks, at 
tached in a substantially parallel arrangement to 
the wall or partition bearing the door opening. 
When the door is moved from the fully closed 
position to the limit of its travel and back again 
in a plane substantially parallel to the supporting 
wall or partition, the seal, pressed tightly against 
the partition in the closed position, rubs against 
the partition during its entire travel, and is so 
damaged by scuffing that in a short time it is 
rendered ineffective for further-use. . 
An object-of this invention is to provide means 

whereby-the-door cannot be slidably operated par 
allel to the wall or partition, until it has first 
been moved back substantially normal to the wall 
or partition, and adequate clearance provide to 
prevent damage to the seal and door during the 
sliding motion. . 
Another object of the invention is to provide 

neans that positively prevents the door and seal 
'from being pushed against the partition at any 
time during the sliding motion. 

Another object of the invention is to provide 
“operating means that permits the full weight of 
the door to press the seal against the wall-or-par 
tition when the door is in the fully closed posi 
tion. : 

A further object is to provide a roller carrier 
that will prevent, the door from jumping off the 
tracks. - 

Gther objects and advantages of the invention 4 
will become apparent from the following detailed 
description-of typical preferred forms of the in 
vention, in which reference will be rinade to the 
'accompanying drawings, and in which like nu 
imerals are employed to designate like parts 
throughout the same. . . 

Figure 1 is an elevational view of the door and 
the operating means, as seen from the inside of 
the doorway, with the door in closed position. 

Figure 2 is an enlarged fragmentary perspec- i. 
itive view of the upper portion of the operating 
inneanS When the door is in the closed position. 

Figure 3 is an enlarged fragmentary vertical 
Section taken substantially along 3-3 of Figure 1. 
showing the door in closed position. 

(Cl. 20-23) 
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Figure 4 is a view similar to Figure 3 showing 

the door in the open position. 
Figure 5 is an enlarged vertical section taken 

substantially on the line 5-5 of Figure 1. 
Figure 6 is an enlarged sectional view taken 

Substantially on the line 6-6 of Figure 1. 
Figure 7 is an enlarged vertical section taken 

substantially on the line 7-7 of Figure 1. 
Figure 8 is an elevational view showing a modi 

Seen from the inside of the doorway, with the 
door in the closed position. 
Figure 9 is an enlarged fragmentary perspec 

tive view of the modified operating means when 
the door is in the open position. - 

Figure 10 is an enlarged fragmentary perspec 
tive View of the upper portion of the modified 
Operating means when the door is in the closed 
position. 

Figure 11 is an enlarged fragmentary eleva 
tional view taken substantially in the direction 
of t-1 in Figure.9, showing the latching de 
vice on the upper track of the modified operating 
means When the door is in position to be slidably 
operated along the tracks. 

Figure 12 is an enlarged sectional view taken 
substantially on the line 2-2 of Figure 8. 

Figure 13 is an enlarged sectional view taken 
Substantially on the line 3-13 of Figure 8. 

Referring to the drawings wherein a preferred 
embodiment of the invention is illustrated, nu 
neral 0 designates a sliding door. The par 
ticular structure of the door, insofar as the in 
Vention is concerned, is immaterial. The door 
10, chosen for purposes of illustration, is shown 
in Figure 1 and embodies a channel-supporting 
frame it, Z. stiffeners 2 extending horizontally 
between the supporting frame, and a sheet metal 
skin f3 secured to both sides of the frame. A 
sealing strip f4, of rubber composition or like 
material, is fastened around the edge of the door 
on the side adjacent to the wall or partition (5. 
A suitable stiffening member 52 surrounds the 
door opening on the side opposite the door. 
The door is mounted so as to be capable of 

travel parallel to the wall or partition, being 
Supported on an upper horizontally extending 
track 6 and guided by a lower horizontally ex 
tending track it. The upper track 16, preferably 
a tubular section, is supported at the end remote 
from the door opening by bracket i8, and at 
the other end by bracket 9. The lower track 
7, also a tubular section, is disposed so as to 

permit free access to the doorway, and is sup 
ported at its end adjacent the door-opening by 
bracket 20, and at its other extremity by bracket 
2. These supporting brackets may be bolted 
or riveted, or otherwise suitably fixed, to any 
Suitable structural member of the vehicle, and 
for the purpose of illustration, brackets 8 and 
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9 are shown Tastened to the wall or partition 
5 by means of rivets 22, and brackets 20 and 2 
are shown fastened to the floor 23 by means of 
rivets 24. 
A roller housing 25, adapted to run along the 

track and Support the door thereon, is pivotally 
Connected to a bracket attached to each corner 
at the top of the door, and to a bracket attached 
to the bottom corner of the door adjacent the 
lower track when the door is in the closed posi 
tion. Each of the said housings comprise a tu 
bular portion 26 whose inner diameter is slightly 
larger than the outside diameter of the track. 
Three spaced pairs of side plates 27 are mounted 
in equally spaced relationship on the Outer pe 
riphery of the tubular portion 26, and are so 
disposed that when the door is in the open posi 
tion, one pair of side plates is directly above 
the top of the track. A roller 28 is pivotally 
mounted Within each pair of said side plates 
and projects a small distance below the inner 
Surface of the tubular portion. So as to engage 
the track at all times. 
A pair of spaced radially extending arms 29, 

rigidly attached to and forming a part of each 
roller housing 25, is adapted to be pivotally con 
nected to the door-attaching brackets mentioned 
above. In the preferred form of the invention 
shown in Figure 1 and Figure 2, bracket 30 
attached to the side of the door frame at the 
upper right hand corner, bracket 3 attached 
to the top of the door frame at the upper left 
hand corner, and bracket 32 attached to the front 
side of the door frame at the lower left hand 
corner, are formed with rearwardly extending : 
arms and are pivotally connected at 33 to the 
forwardly extending arms 29 on the roller hous 
ing 25. 
An internally threaded tube 35 shown in Fig 

ure 5, is welded at 34 to the upper track 6. A 
bracket 36, attached to the partition 5 and 
stiffener channel 37 by means of bolt 38, Sup 
ports at its outer end a bolt 53. Passing through 
spacer 54 disposed between tube 35 and the 
bracket 36, the bolt 53 screws into tube 35 and 
supports track 6. 
A tubular section 39, encircling the upper track 

6, extends between and is rigidly attached to 
the roller housing 25 located at each corner of 
the top of the door. A longitudinal slot 40 per 
mits the spacer 54 to slide therein. When the door 
is in position to be slidably operated parallel to 
the wall or partition. Leading from the slot 40 
is a right angled slot 4f that receives the Spacer 
54 when the door is moved normal to the Wall 
or partition. A rubber bumper 42, attached to 
track 6 adjacent the supporting brackets 8 and 
9, lessens the impact force on the roller housing. 
In order to hold the door in the closed posi 

tion when the air pressure outside the door ex 
ceeds the internal pressure by an amount Sufi 
cient to overcome the weight of the door, and 
to aid in pressing the Seal against the partition, 
the door may be provided With a latch similar 
to that shown in Figure 6. To operate the latch, 
the rod linkage at the handle, shown in Figure 
1, may comprise a common equalizer lever 45 
operable by the door handle, and an intermediate 
-rod 46 connected to the equalizer lever and actu 
atting a pivoted member 47. Pivotally connected 
to the opposite ends of the member 4T, a rod 
48 actuates a bellcrank 43, pivotally attached 
at f to the bracket 06 and adapted to latch 
into the member 44. V 
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4. 
The centralized trunnion 49 of the equalizer 

lever 45, shown in Figure 7, extends through the 
door panel and may be provided With an actuat 
ing handle 50, pivoted and spring loaded so as 
to normally lay adjacent the side of the door 
nearest the wall or partition, and a rigid actuat 
ing handle 5 on the other side of the door, 
that permits of selective manual operation from 
either panel side. If desired, the latching means 
may be equipped with a key lock. 
Assuming the door to be in the fully closed 

position as shown in Figure 1 and Figure 2, the 
roller housing 25 will be disposed as shown in 
Figure 3, with one of the three equally spaced 
rollers near the bottom side of the track. The 
off-center location of the pivot 33 permits the 
full weight of the door to press the Seal 4 
against the wall or partition. The spacer 54, 
positioned in the slot 4 as shown in Figure 2, 
prevents the door from being Slidably operated 
parallel to the wall or partition. 

Before the door can be slidably operated, it 
must first be moved back, normal to the parti 
tion, until the inner face of the brackets 30 
and 3 rests on the tubular portion 26 of the 
roller housing as shown in Figure 4. The spacer 
54 will then be disposed in line with the longi 
tudinal slot 40 and the door can be moved parallel 
to the wall or partition. Referring again to 
Figure 4, it can be seen that the pivot 33 is SO 
located that the weight of the door is Supported 
on the track 6 during the sliding notion. The 
roller housing 25 Will be disposed. So that One 
of the three equally spaced rollers Will roll on 
top of the track and permit the door to be easily 
moved from one position to another. The Spacer 
54 is retained within the longitudinal slot 40 dur 
ing the entire movement parallel to the partition, 
and it is therefore impossible to push the door 
or seal against the partition during the sliding 
motion. The location of the three equally spaced 
rollers in the roller housing precludes any poS 
sibility of the housing jumping off the track. 
In the modified door operating means illus 

trated in Figure 8 to Figure 13 inclusive, the 
door 60 is formed to close an opening in a con 
toured surface. The particular structure of the 
door is immaterial, but for the purpose of illus 
tration, the door shown in Figure 8 embodies a 
contoured Z frame 6 around the edge of the 
door, a skin 62 secured to the outside leg of the 
Z frame, and horizontally extending sheet metal 
pans 63 conforming to the contour and adapted 
to be fastened to the Z frame and the skin. A 
sealing strip f4, of rubber composition or like 
material is fastened to the inner leg of the Z 
frame on the side adjacent to the wall or parti 
tion 64. 
The door 60 is mounted so as to be capable of 

travel parallel to the Wall or partition 64 along 
an upper track 65 and a lower track 66, prefer 
ably formed of tubular sections, spaced equally 
from the center of the door. These tracks are 
Supported at opposite ends by bracket 67 attached 
to the wall or partition. 64. 
The carriage 68, adapted to run along the 

upper track 65, and the carriage 69, adapted to 
run along the lower track. 66, are pivotally con 
nected to the door operating mechanism. Each 
of the carriages comprises a tubular portion 70 
whose inner diameter is slightly larger than the 
outside diameter of the tracks. Three spaced 
pairs of side plates 27 are mounted Substantially 
at each end of the tubular portion in equally 
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spaced relationship on the outer periphery. A 
roller. 28 is pivotally mounted within each pair 
of side plates and projects a small distance below 
the inner surface of the tubular portion 10 So 
as to engage the track at all times. Rigidly con 
necting the upper carriage 68 and the lower 
carriage 69 so that they act as a unit, are the 
vertical posts 7 and the diagonal 72, all prefer 
ably formed of tubular sections. 

Rigidly attached to each end of the carriage 
and forming a part thereof, is a pair of Spaced 
horizontally extending arms T3, adapted to be 
pivotally connected to a portion of the door op 
erating mechanism. The door is attached to the 
two U-shaped arms 74 of the operating mecha 
nism by the angles 6. The arms 74 are actu 
ated by a rigid tube 77 pivotally attached to the 
other end of the arm, and a rigid tube i8 pivotally 
attached to a mid-portion of the arm. Extend 
ing vertically between the upper and lower tube 
78 and rigidly fastened thereto, is a torsional 
stiffening member 9 adapted to make the upper 
and lower member act simultaneously. The bell 
crank 79 and the other end of the tube 77 are 
pivotally connected to the arms 3 farthest re 
moved from the door on the upper and lower 
track. The substantially T-shaped member 80 
and the other end of the upper tube 78 are piv 
otally connected to the arm 3 adjacent the door 
on the upper track, and the bellcrank 8 and the 
lower tube 78 are pivotally connected to the arm 
73 adjacent the door on the lower track. A for 
wardly extending member 97, rigidly attached 
to the end of tubes 78 adjacent the arms 3, con 
'tacts the carriage 69 when the door is in position 
to be slidably operated and prevents the operat 
ing mechanism from being Swung back too far. 
Two horizontally extending connecting rods -88 

are connected to the operating means So aS. to 
make it act as a parallelogram. The upper rod 
.84 is connected at one end to an arm 82 of the 
bellcrank 79 and at the other end to an arm 83 
'of the T-shaped member 80. The lower rod 34 
is connected at One end to an airin 82 of the bell 
*crank 79 and at the other end to an arm 34 
of the bellcrank 8. The other arm of the bell 
crank 9 and the bellcrank 8 is rigidly attached 
to the tube 77 and the tube 78 respectively. 
One laterally extending arm 85 of the T-shaped 

member 80 is rigidly attached to the tube i8, 
while the other laterally extending arm 86 is pro 

: vided with a rigidly attached pin 8 adapted to 
engage the arm 9 of the latching can 88. 
The latching can 88, shown in Figure il, is 

pivotally attached at 89 to spaced parallel lugs 
90 projecting upwardly and outwardly from the 
carriage 68, and comprises a plate 9 adapted to 
rengage the pin 37 when the door is in position to 
be slidably operated, a pair of spaced parallel 
arms 92, a roller 93 pivotally mounted within the 
arms 92, and a tube 105 extending between the 
plate 9 and the arms 92 and rigidly attaching 
them in a fixed definite relationship. When the 
door is fully closed, the roller 93 fits into a slot 
94 in the carriage 68 and a slot 95 in the track 
65, and prevents the door from being slidably 
operated. A spring 96, attached to the carriage 
.68 at one end, engages the arm 9 at the other 
:end and assures retention of the roller '93 in the 
slots 94 and 95 until the latching cam is actuated 
by the pin 87. 

In order to hold the door in the closed position 
when the air pressure outside the door exceeds 
the internal pressure by an amount Sufficient to 
Overcome the Weight of the door, and to aid in 
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pressing the seal against the partition, the door 
may be provided with a latch similar to that shown 
in Figure 13. To operate the latch, the rod link 
age at the handle, shown in Figure 8, nay con 
prise a common equalizer lever 45 operable by the 

: door handle, and an intermediate rod 46 con 
nected to the equalizer lever and actuating a piv 
oted member 47. Pivotally connected to the Op 
posite ends of the member 47, a rod 48 actuates 
a bellcrank 88, pivotally attached at 10 to the 
bracket 09 and adapted to latch into the mem 
ber 99. 
The door may be provided with a centralized 

trunnion 49 extending through the door, having 
a rigid actuating handle 5 on the inside, and a 
pivoted, spring loaded actuating handle 50 on the 
outside, adapted to normally lay adjacent the Side 
of the door, similar to the handles shown in Fig 
ure 7 for the preferred embodiment of the inven 
tion. If desired the latching means may also be 
equipped with a key lock. 
To retain the door in the fully opened position, 

a flat spring 00 fixed at one end to the upper 
track 65 at 8, as shown in Figure 12, is pro 
vided with a pin fe2 rigidly attached substan 
tially at its end and adapted to project through 
a hole -03 in the track and engage one of the 
rollers-28 in the carriage 68. 
A rubber bumper 42, attached to the upper 

track 65 and the lower track 66 adjacent the . 
Supporting bracket 6i, lessens the impact on the 
carriages 63 and 69. 
ASSuming the door to be in position to be slid 

ably operated parallel to the wall or partition 
as Shown in Figure 9, the operating means are 
disposed in the form of a parallelogram having 
the U-shaped arm 74 and the connecting rod 
84 as one pair of opposite parallel sides, and the 
tubes 7 and 78 as the other pair of opposite 
parallel SideS. The roller 93 of the latching can 
88 is positioned outside the Slot 95 in the track 
65, as shown in Figure 11, and rides on the out 
side Wall of the track While the door is being 
moved from One position to another. As the 
pin 87 in the arm 86 of the T-shaped member 
80 cannot become disengaged from the arm 9 
of the latching cam 88 so long as the roller 93 
bears on the outside wall of the track 65, the 
operating mechanism must remain in the posi 
tion shown in Figure 9 while being slidably 
operated, and it is therefore impossible to push 
the door or Seal against the partition at any time 
during the Sliding motion. When the door is 
being moved from open to closed position, the 
pressure placed on the roller 93, causes it, at 
the end of its travel, to automatically drop into 
the slot 95 in the track and forcibly release the 
pin 87. Slight effort is required to continue the 
operation of closing the door. 
When in the fully closed position shown in 

Figure 10, the arms of the parallelogram of the 
operating means will be disposed so as to permit 
the door 60 to evenly press the seal f4 against 
the wall or partition. The spring 96 assures 
retention of the roller 93 in the slot 95, and pre 
vents movement of the door parallel to the wall 
or partition. Before the door can again be slid 
ably operated, it must first be swung back from 
the partition until the pin 87 in the arm 86 of 
the T-shaped member 80 engages the arm 9 
of the latching cam 88 and removes the roller 
93 from the slot 95 in the track. When the door 
is in this position, adequate clearance is provided 
to prevent the seal and the door from being dam 
aged during the sliding motion, 
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While the form of the embodiments of the 
present invention, as herein disclosed, have been 
designed especially for doors and constitute the 
preferred forms, the invention has many applica 
tions. It is especially adaptable for use in in 
stallations such as windows. It is therefore to 
be understood that the invention is not to be 
eonstrued as limited to the particular embodi 
ments or applications described above, but is 
to be taken to include any variations or modifica 
tions that may appear to those skilled in the art 
or fall within the scope of the following claims. 
I claim: 

... i. In a structure having a door opening in a 
wall thereof, a horizontally extending tubular 
shaped track above said doorway, a second hori 
Zontally extending tubular shaped track adjacent 
the lower part of Said doorWay and parallel to 
the first mentioned track, means Securing the 
tracks to the Said structure, a door, a sealing 
strip around the edge of the door on the side 
adjacent the Wall, roller mounting means encir 
cling said track and having a plurality of rollers 
equally spaced around the periphery thereof 
adapted to roll upon Said track, hangers carried 
by the door and pivotally connected to the roller 
mounting means, said hangers having rearwardly 
extending arms so disposed that the weight of 
the door presses the sealing strip against the wall 
when the door is in the closed position, and a 
tubular shaped member encircling said upper 
track and holding the roller mounting means on 
said track in assembled relationship, said mem 
ber being provided with a plurality of slots that 
engage one of the said track supporting means 
and prevents the door from being pushed against 
the wall during the sliding operation and pre 
vents movement of the door parallel to the wall 
until it has first been moved back substantially 
normal to the wall and adequate clearance pro 
vided to prevent damage to the Sealing Strip 
while the door is being slidably operated. 

2. Mounting means for a closure comprising 
spaced-apart tubular tracks carried by adjacent 
wall structure, means supported on said tracks 
for sliding movement lengthwise thereof be 
tween positions corresponding to the open and 
closed positions of said closure and for oscillatory 
movements on said tracks between two limits, 
hangers connected to said closure and pivotally 
connected to said supporting means in eccentric 
relation with respect to the axes about which 
said supporting means oscillate, whereby rota 
tion of said supporting means in the direction 
of one of said limits moves said closure toward 
Said structure and rotation of said Supporting 
means in the direction of the other of Said limits 
moves said closure away from Said structure, 
and means mounted adjacent said supporting 
means for latching said supporting means against 
movement lengthwise of said tracks when it is 
rotated to said first limit and for releasing said 
Supporting means When it is rotated to the other 
of said limits, whereby movement of said closure 
lengthwise of said tracks between closed and 
open positions and open and closed positions 
is permitted only when said supporting means 
has been rotated to the other of said limits. 

3. Mounting means for a closure comprising 
spaced-apart tubular tracks carried by adjacent 
Wall structure, means supported on said tracks 
for sliding movement lengthwise thereof between 
positions corresponding to the open and closed 
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positions of said closure and for oscillatory 
movements on said tracks between two limits, 
hangers connected to said closure and pivotally 
connected to said supporting means in eccentric 
relation With respect to the axes about which 
said supporting means oscillate, whereby rota 
tion of said supporting means in the direction 
of One of said limits moves said closure toward 
Said structure and rotation of said Supporting 
neans in the direction of the other of said limits 
noves said closure away from Said structure, a 
Sleeve on One of Said tracks and connected to 
said Supporting means for lengthwise and os 
cillatory movements therewith, said sleeve being 
formed with a can track having longitudinally 
and circumferentially extending portions, and 
means cooperating With said can track for latch 
ing said Supporting means against novement 
lengthwise of said tubular tracks when it is 
rotated to said first limit and for releasing Said 
Supporting means when it is rotated to the other 
of said limits, whereby movement of said closure 
lengthWise of said tubular tracks between closed 
and Open positions and open and closed posi 
tions is permitted only when said supporting 
means has been rotated to the other of Said 
limits. 

4. In a wall having a door opening, a door 
which may be closed against said wall, a seal 
ing strip around the edge of the door on the 
side adjacent said Wall Spaced, parallel, hori 
Zontally-extending tubular tracks carried by said 
Wall for Supporting said door and for guiding 
it parallel to said wall, a carriage encircling 
each of Said tracks and having a plurality of 
rollers for engagement therewith, said carriages 
being movable lengthwise of said tracks and 
being rotatable thereon between two limits, 
hangers rigidly secured to said door and pivot 
ally connected to said carriages in eccentric 
relation. With respect to the axes about which 
Said carriages are rotatable, whereby rotation 
of said carriages in the direction of one of said 
limits moves said door against said partition to 
Compress said sealing strip between the door and 
Said Wall and whereby upon rotation of said 
carriages in the direction of the other of Said 
limits said door is moved to carry said sealing 
strip away from and in spaced relation with 
respect to said Wall, and means for latching said 
carriages against movement lengthwise of said 
tracks when said carriages are rotated to said 
first limit and for releasing said latching means 
When said carriages are rotated to the other of 
said limits, whereby movement of said door 
lengthwise of said tracks between closed and 
opened positions and opened and closed positions 
is permitted only when said carriages are rotated 
to the other of said limits. 

RODNEY KREMENDAHL. 
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