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ABSTRACT OF THE DISCLOSURE 

An adjustable spring-loaded supporting roller assembly 
for sliding panels, such as sliding doors and windows, mov 
able along a track, the roller assembly having a track en 
gaging roller which is spring-loaded into engagement 
with the track, and a generally wedge shaped roller posi 
tioning cam with a novel rack and pinion adjustment 
for adjustably limiting de?ection of the roller toward 
the panel under the action of its biasing spring to estab 
lish the normal operating position of the roller relative to 
the panel and transmitting vertical loads between the roller 
and panel. 

This invention relates generally to closures of the class 
which comprise a sliding closure panel, such as a door or 
window, movable along a supporting track. The inven 
tion relates more particularly to a novel adjustable spring 
loaded supporting roller assembly for such panels. 

Closures of the class to which this invention pertains 
are well known in the art and are widely used in a vari 
ety of building structures. Generally speaking, such a 
closure comprises a stationary metal rectangular frame to 
be ?xed within a door or window opening in a wall, and 
at least a pair of relatively movable closure panels mount 
ed within the frame. One of these panels is a ?xed panel 
which is securely fastened to the frame and occupies a por 
tion only of the frame so as to de?ne with the frame an ac 
cess opening through the frame. The other panel is a '_mov 
able panel which is supported on the frame for movement 
between an open position, wherein the movable panel is 
located at one side of the ?xed panel to uncover the ac 
cess opening, and a closed position, wherein the movable 
panel is extended across and closes the access opening. 
To this end, the movable panel is provided with a num 
ber, typically 2, of supporting roller assemblies along 
the lower edge of the panel. These roller assemblies in 
clude circumferentially grooved supporting rollers which 
ride on a supporting track extending along the lower 
horizontal member of the closure frame. The upper edge 
of the movable panel is guided in the frame in various 
ways, as by providing the upper panel edge with a groove 
or channel for slida-bly receiving a rib along the upper 
horizontal member of the frame. 
The movable panel is commonly installed in the closure 

frame in such a way that the panel is capable of limited 
vertical ?oating movement relative to the frame. This 
?oating movement assures maximum freedom of panel 
movement between its open and closed positions and per 
mits the panel to be conveniently removed from and re 
placed in the frames by ?rst elevating the panel to disen 
gage its supporting rollers from the frame track. How 
ever, this capability of vertical ?oating movement of the 
panel introduces a problem in that it tends to permit acci 
dental disengagement of the panel rollers from the frame 
track. For example, when opening or closing the movable, 
panel, the latter may be inadvertently raised in a man 
ner which tends to disengage the rollers from the track. In 
order to prevent such inadvertent disengagement of the 
rollers, the latter are commonly spring-loaded into en 
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gagement with the track. As a consequence, the rollers 
remain in contact with the track at all times, even though 
the movable panel is inadvertently raised slightly. The 
roller biasing springs are relatively weak and serve merely 
to urge the rollers toward the track and not transmit ver 
tical loads between the rollers and the panel. These verti 
cal loads are transmitted by roller positioning members 
or stops which limit de?ection of the rollers toward the 
panels against spring action. Generally, these roller posi 
tioning stops are adjustable to permit adjustment of the 
limiting positions of the supporting rollers relative to the 
panel. 
A wide variety of spring-loaded supporting roller as 

semblies for the purpose described have been devised. 
Representative of such roller assemblies are those dis 
closed in the following prior art patents: 3,040,391, 
3,090,084, 3,120,033, 3,175,255, 3,283,444, 3,284,953, 
3,299,575. 
These existing roller assemblies, however, are char 

acterized by certain de?ciencies, notably relatively great 
complexity, high cost of manufacture, di?iculty of adjust 
ment, and poor load carrying capability. 

It is a general object of this invention to provide an 
improved roller assembly of the character described which 
avoids the above noted and other de?ciencies of the exist 
ing roller assemblies of this class. 

It is another object of the invention to provide a roller 
assembly of the character described wherein the panel sup— 
porting roller isparticularly easy to adjust and automati 
cally locks in adjusted position. 
A further object of the invention is to provide a roller 

assembly of the character described having improved 
load carrying capability. 

Other objects, features and advantages of the present 
invention will become apparent to those versed in the art 
from a consideration of the ‘following description, the ap 
pended claims and the accompanying vdrawings, wherein: 

FIGURE 1 is a side elevation of a sliding screen door 
assembly embodying a movable screen panel supported on 
a pair of roller assemblies according to the invention; 
FIGURE 2 is an enlarged fragmentary section through 

the lower end of the movable screen panel in FIGURE 1 
illustrating, in side elevation, one of the supporting roller 
assemblies of the panel; 
FIGURE 3 is an enlarged longitudinal section through 

the roller assembly in FIGURE 2; 
FIGURE 4 is an enlarged section taken on line 4—4 

in FIGURE 2; and 
FIGURE 5 is an enlarged section taken on line 5—5 

in FIGURE 2. 
FIGURE 1 of these drawings illustrates a closure 10 

of the kind to which this invention pertains. In this in 
stance, the closure is a sliding screen door assembly in 
cluding an outer rectangular frame 12 containing a ?xed 
screen panel 14 and a movable screen panel 16. The ?xed 
panel 14 is securely fastened in any convenient way to 
the frame 12. This panel occupies a portion of the frame 
only, whereby the right-hand side of the panel and the 
right-hand side of the frame, in FIGURE 1, de?ne there 
between an access opening. The movable panel 16‘ is 
movable between its closed position of FIGURE 1, where 
in the panel extends across and closes the access opening 
through the frame 12, and an open position (not shown), 
wherein the movable panel is located at one side of the 
?xed panel and uncovers the access opening. Along the 
lower edge of the movable panel .116‘ are a pair of roller 
assemblies 18 according to the invention for movably sup 
porting the panel on a track 20 extending along the lower 
member 22 of the closure frame 12. 
The primary contribution of the present invention re 

sides in the unique arrangement and construction of the 
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supporting roller assemblies 18. These roller assemblies 
are essentially identical so that a description of one as 
sembly ‘will su?ice for both. Referring particularly to 
FIGURES 2 through 5, the roller assembly 18 of the in 
vention which has been selected for illustration in the 
drawings will be seen to comprise a supporting frame 24 
which, in this instance, is a rectangular metal frame of 
the movable panel 16. Supported on the panel frame for 
vertical ?oating movement toward and away from the 
frame is a track engaging supporting roller 26 which is 
circumferentially grooved to ride along the track 20. The 
roller is carried by a yoke ‘28 which is spring-loaded to 
ward the trace by a spring 30. Adjustably mounted on the 
panel frame 24 is a roller positioning stop or cam 32 of 
wedge shape which is engageable with the supporting 
yoke 28 to limit de?ection of the roller 26 toward the 
frame 24 against the action of the roller spring 30. Ac 
cording to this invention, the roller positioning cam 32 
is adjustable by novel rack and pinion adjusting means 34 
including a rotary pinion 36 meshing with a rack 38 
which is secured to the cam. 

Referring now in more detail to the drawings, the 
panel frame 24 will be seen to be hollow and to de?ne a 
cavity 40 along the lower edge of the movable screen panel 
16. This cavity contains the roller assemblies 18. In the 
lower Wall 41 of this cavity are a pair of openings 42 (only 
one shown) through which the rollers 26 protrude for en 
gagement with the frame track 20. Each roller yoke 28 
has the general form of a bell crank and includes a main 
arm 44 with spaced depending roller supporting arms 
46 at one end which straddle and rotatably support the 
corresponding panel roller 26. The opposite end of the 
main yoke arm 44 extends into one end of a roller sup 
port 48 of generally channel shape and cross section. The 
arm is pivotally mounted intremediate its ends on a pin 
50 which extends between and is terminally secured to the 
support sidewalls 52. The roller support 48 is installed 
in the panel frame '24 by inserting the support laterally 
into the frame cavity 14 to the corresponding frame open 
ing 42 and then moving the support longitudinally to its 
‘?nal position of installation shown in FIGURE 2, where 
in one end of the support is snugly positioned between 
the bottom wall 41 and the top wall 54 of the cavity. The 
roller support is ?rmly secured in this ?nal position of 
installation in any convenient way. When in this position, 
the roller 26 of the roller assembly protrudes through the 
frame opening 42, as shown. The roller biasing spring 30 
is a spring blade which is rigidly secured at one end to 
the main arm 44 of the roller supporting yoke 28 and 
seats at its distal end against the top wall 54 of the panel 
frame cavity 40 in such a way that the spring urges the 
roller 26 downwardly away from the movable panel 16 
and toward the panel guide track 20. 
When the movable panel 16 is installed in the closure 

frame 12, the lower panel supporting rollers 26 engage 
the frame track 20 and the upper end of the panel is con 
?ned by coacting guide means (not shown) on the upper 
horizontal member 56 of the frame and the upper end 
of the panel frame 24. As noted earlier, these coacting 
guide means commonly comprise a rib on the closure 
frame which slidably engages in a mating guide groove 
or channel along the upper edge of the panel frame. The 
rollers 26 are circumferentially grooved in the manner ex 
plained earlier and shown best in FIGURE 4 to permit 
the rollers to ride along the track 20 without slipping 
laterally from the track. 

It is evident from FIGURE 2 that the weight of the 
movable panel 16 acts downwardly to the pivot 50 of each 
roller assembly 18 and produces a moment or torque on 
the corresponding roller yoke 28 which urges the yoke in 
a crosswise direction, as viewed in FIGURE 2, against the 
resisting action of the yoke spring 30. Rotation of each 
roller yoke 20 under the weight of the movable panels 
16 is limited by the roller positioning stop or earn 32 Of 
the corresponding roller assembly 18. Thus, as shown 
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4 
best in FIGURES 3 and 4, the cam 32 is slidable along 
the lower wall 58 of the roller support 48 to a position 
wherein the narrow end of the cam is located between 
the latter wall and the adjacent end of the main roller 
yoke arm 44. The cam is then disposed for engagement 
by the arm to limit the de?ection of the roller 26 to 
ward the panel 16 against the action of the roller spring 
30. In the limiting position of de?ection of each roller 26, 
the weight of the movable panel 16 is obviously trans 
mitted directly through the roller to the frame track 20. 
Under these conditions, the rollers 26 support the panel 
16 from movement along the track. The springs 30 serve 
to yieldably urge the rollers against the track so that the 
rollers'will remain in contact with the track even through 
the panel 16 is inadvertently raised as it is moved. 
An important feature of the invention resides in the 

rack and pinion means 34 for adjusting the roller posi 
tioning stops or earns 32 to adjust the limiting positions 
of de?ection of the panel rollers 26 toward the panel 16 
and, thereby, the normal operating positions of the rollers 
relative to the panel. This adjustment permits proper ver 
tical positioning of the panel in the closure frame 12. As 
already noted, the rack and pinion adjustment means 34 
of each roller assembly 18 comprises a rack 38 proper 
secured to the respective roller positioning cam 32 and a 
pinion 36 meshing with the rack for driving the rack 
and thereby the cam endwise. Referring to FIGURE 4, 
it will be seen that the pinion 36 of each roller assembly 
has a rear coaxial shaft 60 which is slidably journaled in 
a bore 62 in the rear side wall 52 of the channel-shaped 
roller support 48. Extending coaxially from the front side 
of the pinion is a circular head 64 which is slidably 
journaled in a bore 66 in the front wall 52 of the roller 
support. The head has a screwdriver slot 68 and is ex 
posed through an aligned opening 70 in the panel frame 
24 to permit engagement of a screwdriver tip in the slot. 
It is now evident, therefore, that the pinion 36 of each 
roller assembly may be rotated in either direction to se 
lectively extend and retract the corresponding roller po 
sitioning cam 32 relative to the adjacent roller yoke 28 
and thereby adjust the limiting position of de?ection of 
the respective roller 26 toward the movable panel 16. 
Each roller assembly 18 also includes means for re 

leasably locking its pinion 36 against rotation and thereby 
locking its cam 32 in each position of adjustment thereof. 
This locking means comprises at least one detent 72 (FIG~ 
URE 5) projecting from the front end of one tooth of 
the pinion for selective engagement in a number of uni 
formly spaced holes 74 in the front wall 52 of the roller 
support 48. The pinion is retractable rearwardly relative 
to the support to disengage the detent from its current re 
ceiving hole 74 and thereby release the pinion for rota 
tion. The detent holes 74 ‘are located to retain the pinion 
in a number of uniformly spaced angular positions and 
thus retain the corresponding roller positioning cam 32 
in different positions of adjustment. A Spring 76 acting 
between the pinion and the rear wall 52 of the roller sup 
port 48 retains the pinion detent 72 in interlocking en 
gagement with its current receiving hole 74. 
When it becomes necessary to adjust the roller posi 

tioning cam 32 of either roller assembly 18, a screwdriver 
is engaged in the slot 68 of the respective pinion 36. The 
pinion is then urged rearwardly by the screwdriver to dis 
engage the pinion detent from its receiving hole 74, after 
which the pinion is rotated in one direction or other by 
the screwdriver to adjust the corresponding roller posi 
tioning cam 32 to the desired setting. The detent returns 
to engagement with its new aligned hole 74 when the 
pinion is released in its adjusted position, thus to relock 
the cam 32 in its new position of adjustment. 
Although a speci?c embodiment of the present inven 

tion has been illustrated and described herein, it will be 
understood that the same is merely exemplary of present 
ly preferred embodiments capable of attaining the ob 
jects and advantages hereinbefore mentioned, and that 
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the invention is not limited thereto; variations will be which said track engaging roller projects for engage 
readily apparent to those versed in the art, and the inven- ment with said track, and 
tion is entitled to the broadest interpretation within the said rack and pinion means comprise a rack secured 
terms of the appended claims. . to said cam and slidably supported for endwise move 
The inventors claim: 5 ment relative to said frame to adjust said cam end 

1 1. A spring-loaded supporting roller assembly for a wise and thereby said limiting position of de?ection 
sliding closure panel movable along a track, comprising: of said roller, and a pinion meshing with said rack 

a frame, and having central shaft means journaled in said 
a track engaging roller, frame, and one end of said shaft means being exposed 
means supporting said roller on said frame for ?oat- 10 through an access opening in said frame and con 

ing movement of said roller relative to said frame in taining means for receiving a tool for rotating said 
a direction normal to the rotation axis of the roller, pinion and thereby adjusting said rack and cam. 

a spring acting between said frame and roller ‘for urg- 8. A supporting roller assembly according to claim 7 
ing said roller away from said frame and toward a wherein: 
track engaging position, 15 said pinion is movable axially relative to said frame, 

a wedged-shaped cam for limiting de?ection of said and 
roller toward said frame against the thrust of said said roller assembly further comprises locking means 
spring, and for releasably locking said pinion against rotation 

rack and pinion means operatively connected between 
said frame and cam for adjusting said cam to adjust 20 
thelimiting position of de?ection of said roller. 

2. A supporting roller assembly according to claim 
1 wherein: 

said rack and pinion means comprise a rack secured 
to said cam, a pinion journaled on said frame and 25 

and thereby locking said rack and cam in adjusted 
position, said locking means including a detent 
projecting axially from the face of said pinion ad~ 
jacent said frame wall access opening for selective 
engagement in a number of holes spaced about the 
latter opening, a spring acting between said frame 
and pinion for urging said pinion axially in the 

meshing with said rack, and means accessible ex 
teriorly of said frame for turning said pinion to 
adjust said rack and thereby said cam. 

‘3. A supporting roller assembly according to claim 2 
including: 

means for releasably locking said pinion against rota 
tion to retain said cam and rack in adjusted posi 

30 

direction of said access opening to a locking posi 
tion, wherein said detent is disposed for selective 
interlocking engagement in said holes, and said 
pinion being axially retractable against the thrust 
of said pinion spring to disengage said detent from 
its current receiving hole by axial pressure of said 
tool against said shaft means, thereby to release 

tion. said pinion for turning to adjust said rack and cam. 
4. A supporting roller assembly according to clairnl 9. A supporting roller assembly according to claim 

wherein: 35 8 including: 
said rack and pinion means comprise a rack secured a generally channel-shaped support mounting said track 

to said cam, a pinion slidably journaled on said frame 
for rotation on and movement along the central 
axis of the pinion and meshing with said rack, 
whereby said pinion is rotatable to adjust said rack 
and thereby said cam, a spring acting between said 
frame and pinion for urging said pinion in one axial 
direction relative to said frame, 

coacting locking means on said pinion and frame urged 

engaging roller, said cam, said rack, and said pinion 
to form a unitary roller assembly adapted for instal 
lation in said frame, and 

said roller opening in said frame is dimensioned to 
permit insertion of said unitary roller assembly into 
said frame cavity through the latter opening. 

10. A supporting roller assembly according to claim 9 
wherein: 

into interlocking engagement by said pinion spring 45 said supporting means for said track engaging roller 
for releasably locking said pinion against rotation comprises a generally bell crank shaped supporting 
to retain said rack and thereby said cam in ad- yoke having a main arm pivotally mounted interme 
justed position, said pinion being retractable against diate its ends on said channel-shaped support and 
the pressure of said pinion spring to disengage said a pair of roller support arms extending from one 
locking means and thereby release said pinion for 50 end of said main arm into straddling relation with 
rotation, and means exteriorly of said frame for and supporting rotatably said roller, said one end 
retracting and turning said pinion. of said main yoke arm extending beyond one end 

5. A supporting roller assembly according to claim 4 of said channel-shaped support to position said 
wherein; roller externally of said support for engagement with 

said locking means comprise a detent on said pinion 55 Said track, ‘and the Othtir end of Said main Yoke arm 
selectively engageable in openings in said frame eXtending 11?“) sa'ld Channel-Shaped Support for en 
spaced about said pinion axis. gagemellt Wlth Bald cam 

‘Ty/I166.r 61;] zsupportlng roller assembly according to clalm 1 References Cited 
said roller supporting means comprise a generally 60 UNITED STATES PATENTS 

bell crank shaped yoke including a main arm piv 
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otally supported lntermediate its ends on said frame 3 0,90 084 51/1963 Banner 49_420 
on a pivot axis parallel to Said roller aXiS and a Pair 3,120,033 2/1964 Andres __________ “ 419_42() 
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7. A supporting roller assembly according to claim 1 
wherein: 

said frame comprises the rectangular frame of a slid 
ing closure and has an internal cavity containing 
said roller assembly and an edge opening through 
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