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[5 7] ABSTRACT 
Pivot and guide hardware assemblies adapted to low 
cost production and suited for use in supporting pla 
nar panels, particularly in folding door installations 
and the like, for pivotal swinging movements relative 
to one another and to and from coplanar relationship 
in a‘ door opening; the hardware assemblies having 
housing means constituting plug-type mounting por 
tions insertable into and quickly securable within pre 
cisely located bored openings formed in the panel 
edges to minimize production and installation costs 
and to effect proper operating positioning and align 
ment of the hardware. The pivot hardware assemblies 
are coaxially aligned adjacent the top and bottom 
edge portion of one of each pair of hingedly intercon 
nected panels and include means for vertical and lat’ 
eral alignment adjustment of the panels within the 
door opening while the edge region of the unpivotally 
supported panel of a pair thereof, remote from the 
hinge axis therebetween, is movably joined to a guide 
track or rail by a guide assembly movable linearly 
along the track and capable of resiliently supporting 
the panel assembly from the guide track. 

13 Claims, 13 Drawing Figures 





35,866,658 PATENTED FEB! 81975v 
sum 2 OF 2 

\ 

Ilmzillll 
-' 
ml 

125 J23 1211 

/62 
Q. 50 51 



. 3,866,658 
I 

PIVOTAIL SUPPORT AND GUIDE HARDWARE FOR 
FOLDING DOORS 

BACKGROUND OF THE INVENTION 

Folding door installations, whether comprising two, 
four or more panels have been used to provide easily 
openable and closable enclosures providing maximum 
access to and through a door opening in which the in 
stallation is mounted without requiring excessive room 
for swinging door movements, as in a'conventionally 
hinge mounted door. Conventional guide and pivot 
hardware for supporting such panels and providing for 
their respective movements have been known and 
used. While wood panels are relatively rugged and du~ 
rable, their mass and expense, cost of installation, par 
ticularly for use on household closets and cupboards, 
have become important factors in the building industry 
militating against their widespread use. While lighter 
wooden panels and reinforced plastic doors or panels 
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have been used, the supporting hardware and costs of 20 
installation and maintenance thereof have been too ex 
pensive, both from a manufacturing and an installation 
standpoint. Additionally, previously known hardware 
for this purpose has been difficult to maintain in de 

_ pendable operational alignment. 
The present invention has within its purview the pro 

vision of improved and simplified hardware assemblies 
for pivotally supporting and guiding folding door panels 
distinguished by structure by which operational de 
pendability may be achieved with relatively lightweight 
panels of wood or reinforced molded plastic and 
whereby the door panels may be fabricated at the time 
of production to include accurately aligned mounting 
apertures cooperative with the hardware of this inven 
tion for supporting operational pivoting and guiding as 
semblies in a manner to readily minimize installation 
time and costs and which include operationally positive 
means for readily adjusting and aligning the door as 
semblies upon installation in the field. 
Among the features distinguishing the present inven 

tion from prior known hardware for this purpose is the 
provision of improved guide means for resiliently sup 
porting a portion of the door weight from an overhead 
rail or track so as to alleviate binding and turning 
movement forces on the pivotal support system. By so 
resiliently supporting the door panels from the guide 
track, movements thereof along the track readily ac 
commodate off level discrepancies between the track 
and the normal path or movement of doors laterally 
across the door opening thereby avoiding binding or 
jamming of the doors and permitting smooth opening 
and closing movements thereof. At the same time the 
weight supporting function of the guide means substan 
tially alleviates turning movement forces on the coaxi 
ally aligned pivots associated with the door panels to 
promote dependability of operation. 

In addition to the novel supporting function above 
alluded to, improved and simplified means are pro 
vided for vertically and laterally adjusting the doors 
within the door opening on their pivotal axis of the 
movement so as to effectuate a simpli?ed and positive 
system of door alignment to avoid and minimize the ne 
cessity for realignment adjustment after repeated oper 
ational movements of the panels. 

OBJECTS OF THE INVENTION 

The principal object of this invention is to provide 
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2 
improved pivot and guide support hardware assemblies 
for folding doors in which fabricated door panels may 
be accurately made and bored at the time of fabrication 
to receive readily insertable mounting portions of parts 
of the hardware assemblies. 
Another object of this invention is to provide im~ 

proved pivotal support and guide hardware assemblies 
for folding doors and the like adapted for low cost pro 
duction and installation and inclusive of simpli?ed 
means for adjustably positioning and aligning folding 
door panels within and for movement across door 
openings. 

Still another object of this invention is to provide an 
improved bottom pivot assembly for folding doors hav 
ing novel means for vertically adjusting the positioning 
of the doors within a door opening supported thereby 
and for laterally aligning the pivotal axis of the doors. 

Still a further object of this invention is to provide an 
improved guide assembly for folding door installations 
which is capable of resiliently supporting and guiding 
hingedly interconnected folding panels from and for 
movement along an overhead guide track. 
Having thus described the invention, the above and 

further objects, features and advantages thereof will be 
recognized by those familiar with the art from the fol 
lowing detailed description of a preferred embodiment 
thereof illustrated in the accompanying drawings. 

DRAWING DESCRIPTION 

In the drawings: 
FIG. 1 is an elevational view of a wall portion having 

a door opening in which to accommodate double bifold 
door installation, comprising pivot and guide assem 
blies according to this invention; 
FIG. 2 is a large fragmentary view in elevation, with 

parts thereof in section, illustrating the features of the 
improved bottom pivot assembly of this invention; 
FIG. 3 is an exploded perspective view of the bottom 

pivot assembly illustrated in FIG. 2; 
FIG. 4 is a top plan view thereof; 
FIG. 5 is a front elevational view, similar to FIG. 2, 

showing alternate or modified positioning of parts for 
the bottom pivot assembly; 
FIG. 6 is a partial fragmentary view in front elevation 

with parts in section setting forth the features of the im 
proved top pivot assembly according to this invention; 
FIG. 7 is a partial fragmentary view in front eleva~ 

tion, with parts thereof in section, illustrating the fea 
tures of the improved guide assembly of this invention; 
FIG. 8 is an enlarged elevational view of the im 

proved guide roller means utilized in the assembly illus 
trated in FIG. 7; 
FIG. 9 is a cross~sectional view taken substantially 

along vantage line 9-9 of FIG. 8 and looking in the di 
rection of the arrows thereon; 
FIG. 10 is another cross-sectional view taken sub 

stantially along vantage line I0~l0 of FIG. 8 and look 
ing in the direction of the arrows thereon; 
FIG. 11 is a top plan view of the retainer member em 

ployed with the guide means of FIG. 8; 
FIG. 12 is a cross-sectional view taken substantially 

along the vantage line 12-12 of FIG. 11 and looking 
in the direction of the arrows thereon; and 
FIG. 13 is an exploded perspective view of a housing 

assembly employed with the hardware‘ assemblies of 
this invention. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In the embodiment of this invention illustrated in the 
accompanying drawings for exemplifying the features 
thereof, a wall is formed with a door opening 16, which, 
as shown in FIG. 1, may constitute the entrance to a 
closet or the like. For enclosing the closet opening 16, 
either one or two pairs of planar interhinged folding 
panels 17, 18, 19 and 20 may be employed. Structur 
ally, the opening 16 is bordered by a horizontal lintal 
21 along its top margin, parallel vertical jamb members 
22 and 23 at its opposite vertical or side margins and 
a ?oor or sill 24 along the bottom margin thereof. Ex 
tending across the top of the door opening 16 is a guide 
rail or track 25, usually made of extruded metal such 
as aluminum and having a track section providing sup 
port for guiding movements of one of the interior pan 
els 18 or 19 of a door pair, linearly back and forth 
across the door opening. Top, intermediate and bottom 
hinge assemblies 26, 27 and 28, respectively, face or 
edge mounted and of known construction or of the 
order set forth in my application Ser. No. 422,321 ?led 
Dec. 6, 1973, for example, serve to interconnect each 
pair of bifold panels 17, 18 and 19, 20 along adjacent 
opposing edges for hinging movement about a vertical 
axis defined by such hinge assemblies. 
Spaced inwardly from the margins of the two out 

board panels 17 and 20 which respectively lie adjacent 
the jamb members 22 and 23 in the illustrated installa 
tion, are pivot assemblies for supporting the panels 17 
and 20 for pivotal movement about a vertical axis. Spe 
ci?cally, panel 17 is supported by a bottom pivot as 
sembly 29 and a top pivot assembly 30 according to this 
invention whilepanel 20 is similarly supported by cor 
responding pivot assemblies 29’ and 30’. The interior 
or inboard panels 18 and 19, or, that is, the panels un 
supported by the pivot assemblies, are resiliently sup 
ported and guided from the overhead track 25 by 
means of guide roller assemblies 31 and 31', respec 
tively. 
Typically and preferably, bifold door installations of 

the type employing four panels as shown in FIG. 1 are 
provided at opposing edges of the interior panels 18 
and 19 with aligning means 32 comprising co-acting 
guide parts 33 and 34 individually attached at the free 
or exposed bottom corner regions of the two panels for 
co-actingly aligning such opposing edges in coplanar 
relation when the panels are moved to closed coplanar 
positions. For this purpose, alignment means of the 
order set out and described in my copending applica 
tion, Ser. No. 422,321 above referred to or in US. Pat. 
No. 3,351,973 issued Nov. 14, 1967, may be employed. 
Inasmuch as the present invention is mainly con 

cerned with the provision of improved pivot and guide 
hardware assemblies, particularly adapted for bifold 
door installations, attention will now be directed to the 
improved combination and arrangement of elements of 
the bottom pivot assembly 29, as best illustrated in 
FIGS. 2 and 3 of the drawings. 
As best shown in FIG. 2, assembly 29 comprises bot 

tom angle bracket 35, which is generally L-shaped in 
elevational pro?le, a pivot block 36 mounted over 
bracket 35, a bottom pivot member 37 having a lock 
nut 38 mounted thereon and a housing means 39 insert 
able in a bored opening 40 formed inwardly of the 
lower edge 41 of a door panel 17, for instance. It will 
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4 
be understood, of course, that the bottom pivot assem 
bly 29' is identical to assembly 29, and so a description 
of one will suffice for both herein. 
With particular reference to FIG. 3, it will be recog 

nized that the bracket member 35 has a major ?oor en 
gaging arm portion 45 formed integrally with a shorter 
arm portion 46 located at one end thereof and at right 
angular relation to portion 45. The two arm portions 
are stamped with a raised platform portion 47 which 
extends along the length of portion 45 and partly along 
the length of the shorter arm portion 46. This platform 
portion acts as a reinforcing structure and provides a 
clearance space 48, in particular, beneath the arm por 
tion 45 thereof. Platform portion 47 is particularly dis 
tinguished by a central elongated opening 49 formed 
generally intermediately of the length of platform por 
tion 47 and which opening 49 is formed with a pair of 
opposing lengthwise serrated margins or edges 50, the 
serrations of which resemble gear teeth. Additional 
openings 51, 52 and 53 are formed in the arm portions 
45 and 46, respectively, opening 53 being elongated 
and adjacent opening 52 in the shorter arm portion 46 
for receiving mounting screws 54 whereby the bracket 
35 is attachable to jamb 22 and the floor or sill 24, as 
best illustrated in FIG. 2. 
The pivot block 36, as best shown in FIG. 3, com 

prises a generally rectangular shaped body 56 having a 
central socket opening 57 receptive of a lower cylindri 
cal pivot portion 58 of the pivot member 37. The body 
56 of block 36 is further formed with a pair of depend 
ing legs 59, 59 separated by a cutaway portion 60, in 
the lower face thereof whereby such legs 59 are 
adapted to straddle the central raised platform portion 
47 of the bracket arm portion 45 in operation. This re 
lation is best illustrated in FIGS. 2-5. Also depending 
beneath the lower face of the cutaway portion 60 
thereof is an anchor portion 61 (see FIG. 2) formed as 
a rectangular block (see FIG. 4) and which has serrated 
side margins 62, 62 for intermating engagement with 
the serrated or toothed margins 50 of the central open 
ing in platform portion 47. It will be understood that 
with this arrangement, the pivot block 36 may be 
placed at various desired positions along the length of 
the opening 49 by locking the anchor block 61 with the 
serrated margins 50 of the elongated opening. It also 
will be understood that the anchor portion 61 may be 
disposed adjacent the short arm portion 46 of the an 
chor bracket, as best illustrated in FIG. 4, or reversibly 
therefrom, as illustrated in FIG. 5, to present a wide 
range of longitudinal position adjustments for the block 
36 in operation. This adjustable positioning ability de 
termines the displacement of the opening 57in block 
36 at selected distances laterally of bracket arm portion 
46 and thus of the jamb member 22 or 23, as the case 
may be. Consequently, a ready and convenient system 
is embodied in the present invention for quickly adjust 
ing the lateral positioning of the door pairs within the 
frame of the opening 16 and for adjusting the axis of 
pivotal movement thereof for vertical alignment re 
gardless of the vertical or off vertical attitude of the 
jamb members 22 and 23, as will be understood more 
fully from description which follows presently. 
Turning now to the features of pivot member 37, it 

will be seen from FIGS. 2 and 3 in particular, that the 
same constitutes a cylindrical machined metal member 
having the cylindrical pivot portion 58 at its lower end 
and immediately below a radially enlarged shoulder 
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portion 65 illustrated as having hexagonal contour to 
provide wrench engaging surfaces for purposes which 
will appear directly. Mounted immediately above por 
tion 65 there is the adjustment nut 38 which is adapted 
to threadingly move along the threaded main body por 
tion 66 of the pivot member and relative to the ?xed 
shoulder portion 65 thereon. Shown best in FIG. 2 of 
the drawings, the threaded body portion 66 of the pivot 
member 37 extends coaxially within the hollow interior 
67 of the housing member 39 and particularly thread 
ingly engages the latter at internal shoulder portions 68 
thereof. 
With reference now to FIG. 13, the housing member 

39 of the lower pivot assembly is substantially in accor 
dance with the illustration there set forth with minor 
exceptions as will be pointed out. Basically housing 
member 39 is formed as two semi-cylindrical half shells 
adapted to closely intermate along a plane of severance 
coincident with the longitudinal axis thereof as shown 
in FIG. 13. More speci?cally, it will be noted that one 
of the half shells is constructed as a female member 70 
having four socket openings 71 in its intermating face 
72 for reception of male prongs 73 projecting from the 
opposing intermating face of a male half shell member 
74 (see FIG. 13). Inasmuch as the two half shell mem 
bers 70 and 74 are preferably made of molded plastic 
material, the location and inter?tting relationship of 
the sockets 71 and prongs 73 are extremely accurate so 
that when the two half shells are ?tted together, they 
form, for all intents and purposes, a hollow cylindrical 
housing closed at one end thereof by a wall made up of 
two half wall portions 76. At its opposite end, the hous 
ing has an enlarged collar formulated from two semi 
cylindrical collar portions 77 and 78 of the intermating 
shell portions 70 and 74, respectively. ‘ 
The external surfaces of the two shell portions are 

formed with one or more longitudinal extending and 
outwardly projecting anti-rotational ribs 79 and a plu 
rality of mating tang portions 80 and 81. When orga 
nized in opposing registration with one another upon 
assembly of the two half shells, portions 80, 81 consti 
tute barbs or tangs along the plane of severance or sep 
aration between the two half shells, which barbs or 
tangs effectively prevent withdrawal of the housing 39, 
for instance, from the mounting socket 40 therefor 
formed inwardly of the door edge 41. Further, it will be 
noted that internal surfaces of the collar portions 77 
and 78 of the housing shell members illustrated in FIG. 
13 provide or form a cylindrical bearing wall 82 in the 
construction set out in that FIGURE. The only particu 
lar difference between the housing member 39 associ 
ated with the bottom pivot assembly 29 of FIG. 2 and 
the housing illustrated in FIG. 13 resides in the axial ex 
tent of the bearing wall 68 of housing 39 as opposed to 
the bearing wall 82 in FIG. 13. Principally, it will be 
noted that the bearing wall 68 of housing 39 is some 
what elongated or extended thereover and is formu 
lated with a threaded wall for engaging the threaded 
body portion 66 of the pivot member 37. Thus the lat 
ter may be rotatably advanced axially along the threads 
of portion 68 by wrench means engaged with the 
wrench-engaging surfaces of the shoulder portion 65 
adjacent the pivot projection 58 thereon. In this fashion 
door panel 17, or more particularly the pair of door 
panels 17 and 18 may be adjustably moved vertically in 
response to rotational activity of the pivot member 37 
to achieve the desired vertical adjustment of the doors 
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in the opening 16. Once the desired vertical positioning 
of the doors is achieved, the lock nut 38 is secured 
against the shoulder 69 of housing 39 to secure the 
pivot member 37 against further axial movement into 
housing 39. ' 

From the above it will be understood that mounting 
of the bottom pivot assembly with the door panel 17 is 
accomplished quite simply by merely inserting the 
housing 39, previously assembled about the threaded 
body portion 66 of the pivot member 37 into the ma 
chine bored opening or socket 40. Once in place, the 
external tang projections composed of the mating por— 
tions 80 and 81 thereon positively prevent axial with 
drawal of the housing from the bore 40 while the pro 
jecting ribs 79 assist the tangs to prevent rotation of 
such housing within bore 40. Once the housing 39 and 
pivot member 37 are so assembled in the bottom edge 
of the door panel 17, the latter is merely set on the 
pivot block 36 with the pivot portion 58 of member 37 
entering pivot socket 57 of the pivot block to complete 
the assembly. In this latter regard, if it is desired to relo 
cate the block 36 along the serrated opening 49, one 
has merely to raise the door and pivot member 37, relo 
cate the block 36 to the desired position relative to the 
door jamb 22 and then remount the pivot member in 
the pivot bearing block. This assembly therefore pres 
ents a much simpler and more accurate and positive 
operating assembly than has been known heretofore in 
the art. In general prior bottom pivot assemblies of this 
character have ‘employed slidably adjustable means for 
holding the lower pivot end of the pivot member 37 and 
which are operable by loosening and tightening screws 
or bolts holding the pivot block onto the bracket mem 
ber in the manner set out in US. Pat. No. 3,597,790 of 
Aug. 10, 1971, for example. 
Having described the features and structure of the 

bottom pivot assembly 29, attention now is directed to 
FIGS. 1 and 6 of the drawings wherein the upper pivot 
assembly 30 is illustrated. As shown best in FIG. 6, the 
pivot assembly 30 comprises an upper bearing block 85 
adapted to be mounted in the rail member 25 between 
the upper wall 86 thereof and inwardly projecting guide 
rail or track ?anges 87; the block 85 being held in de 
sired adjustable position along the rail 25 by means of 
a locking screw 88, which is rotatably actuated by a 
screw driver or like instrument and tightened against 
the upper wall 86 of the rail member. Block 85 prefera 
bly is formed of plastic, such as nylon, and has a pivot 
receptive socket or bore 89 for rotatably receiving the 
upper or outer end of a cylindrical pivot member 90 of 
assembly 30. It will be noted that the left hand end of 
block 85 is formed with an extended stop arm 85a, the 
outer end of which is positioned along the track 25 
away from the jamb member 25 to act as a stop means, 
engageable with the roller assembly 31 at full opening 
movement of the door panels 17 and 18. Thus the fully 
opened position of such doors is determined by the stop 
arm 85a. 
Aside from the block 85 just described, assembly 39 

also includes a cylindrical housing 91, in accordance 
with the described structure set forth in FIG. 13 and in 
cluding external anti-rotational ribs (not shown), an 
chor tangs 92, a ?ange portion 93 at one end and an in 
ternal cylindrical chamber 94 formed by two intermat 
ing half shell portions and adapted to be insertably re 
ceived and mounted within a socket 95 bored inwardly 
of the upper edge 96 of the door panel 17, for example. 
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Pivot member 90, as shown best in FIG. 6, is formed as 
a cylindrical metal rod of uniform diameter throughout 
its length except for an intermediate enlarged radially 
extending or projecting shoulder portion 98 of a size or 
diameter substantially meeting the internal diameter of 
chamber 94 with suf?cient clearance to permit free 
movement of the shoulder and pivot member relative 
to the housing 91. A compression coil spring 100 is 
mounted between the lower face of the shoulder por 
tion 98-and the bottom wall 101 of the housing 91 to 
normally force the pivot member 90 axially outwardly 
of the housing and toward the block 85 with resilient 
thrusting action. 
With this arrangement, mounting the door panels be 

tween the upper and lower pivot assemblies is a simple 
matter. First the pivot member 90 is inserted into the 
socket 89 of block 85, and the door is raised upwardly 
toward the rail member 25 compressing spring member 
100. In this process suf?cient clearance is obtained to 
set the bottom pivot projection or portion 58 of the 
lower pivot assembly in the pivot block 36 as previously 
described. Thereafter vertical adjustment of the door 
panels is accomplished by threadingly adjusting the 
pivot member 37 of the lower pivot assembly relative 
to its housing 39 with which it is threadingly interen 
gaged as described. In similar fashion, vertical orienta 
tion of the door panels relative to the jamb member 22 
or 23, as the case may be, is carried out by positioning 
of the block 36 along serrated opening 49 of the lower 
assembly bracket 35 as previously described, and by 
adjustably positioning the block 85 of the upper pivot 
assembly along the guide rail 25 so as to achieve verti 
cal alignment of the pivot axis de?ned by and between 
the pivot assemblies 29 and 30. 

It is to be further noted that the two pivot members 
37 and 90 are preferably metal while the block 85 and 
36 of such pivot assemblies are preferably of a plastic 
material such as nylon to provide a smooth operating 
engagement for the outer ends of the pivot members. 
In this fashion the necessity for lubrication of the pivot 
centers is avoided while smooth and quiet sustained op 
eration of the pivot centers is achieved. 
Having described the features of the lower and upper 

pivot assemblies, attention is now directed to FIGS. 7 
through 12 of the drawings whereat the features of the 
guide roller assembly 31 are set forth, it being under 
stood that assembly 31' is identical thereto. 
As best seen in FIG. 7, assembly 31 comprises com 

bined roller and spindle means 110, housing 111 there 
for, spring means 112 within the housing about the 
spindle portion of means 110 and a locking collar or re 
tainer mounted within the lower end of the housing 111 
on the spindle of means 110 to maintain spring 112 in 
operating position. The entire assembly, and more par 
ticularly the housing 111 thereof, is inserted into a 
mounting socket 114 bored inwardly of the upper edge 
115 of an associated door panel, such as panel 18. 
With speci?c reference now to FIG. 8 of the draw 

ings, the roller and spindle means 110 will be de 
scribed. As therein shown, such comprises a molded 
plastic assembly having a roller member 120 at the 
upper or outer end thereof and formed coaxially with 
a depending spindle member 121. In the particular em 
bodiment illustrated, the roller and spindle members 
are integrally formed although it is fully contemplated 
within the purview of this invention that they may be 
separately constructed and interconnected for rota 
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8 
tional movement of the roller member 120 about the 
upper end of the spindle member 121. In the embodi 
ment illustrated, the roller member 120 is formed with 
a lower cylindrical shoulder 122 and an enlarged cylin 
drical head portion 123, having plural extending rib 
portions 124 to constitute a wheel formation of gener 
ally cylindrical exterior con?guration. The periphery 
thereofis interrupted by gaps 125 between the adjacent 
rib portions 124. In operation the cylindrical shoulder 
portion 122 fits between parallel lower ?ange portions 
87 of the guide rail 25 and is ofa diameter substantially 
equal to the spacing therebetween, but with sufficient 
clearance for free operating movement therealong. The 
enlarged head portion 123, on the other hand, fits over 
the ?ange portions 87 of the guide rail to ride either ro 
tationally if so desired or with sliding movement there 
along. Insertion of the enlarged head portion 123 be 
tween the ?ange portions 87 of the guide rail is accom 
plished in a conventional fashion by means of a cutout 
opening 126 in the metal ?ange portions 87 and ofa di 
ameter or size sufficient for the passage of the head 
portion 123 therethrough. This cutout is located be 
yond the normal travel of the head portion 123 along 
the guide rail 25 as produced by movements of the door 
panels 17 and 18. 
As will be recognized best from an examination of 

FIGS. 8 and 9, the spindle portion 121 of means 110 is 
formed as an elongated member having a pointed lower 
end 128 and a body portion which is formulated by dia 
metrically opposed rib portions 129, 129', 130 and 
130' (see FIG. 9). The ribs thus provided act as a cen 
tering guide for spring means 112‘in assembly. Adja 
cent its pointed outer end 128, the longer extending rib 
portions 129, 129' of spindle member 121 are cut away 
substantially in accordance with the cross sectional 
showing set out in FIG. 10, to provide a pair of upstand 
ing locking ears 132, 132’ on opposite sides thereof and 
clearance spaces between the upper ends of such lock 
ing ears and the lower reaches of the ribs 129, 129'. 
The upper limits of the clearance spaces are deter 
mined by the shouldered areas 133, 133’ (see FIG. 8). 
Adjacent each of the upright ear portions 132, 132' is 
a detent shoulder or recess 134, 134' (see FIG. 10) 
adapted to cooperate with one of two locking tabs 135, 
135’, respectively, formed inwardly of the generally cy 
lindrical interior walls 136 of the locking collar mem 
ber 113, as best shown in FIGS. 7 and 12. 
As shown in FIGS. 11 and 12, collar member 113 

comprises a cylindrical member, preferably molded of 
plastic and having an internal cylindrical surface 136 of 
a diameter slightly greater than the external dimensions 
of the spindle portion 121 so as to slidingly ?t there 
over. As noted before, the locking tabs 135, 135' 
project inwardly of the surface 136 to cooperate with 
the inset detent shoulders 134 adjacent the lower end 
of the spindle. 

In assembly, the spring member 112 is mounted over 
the body of the spindle 121 and internally guided by the 
rib portions 129, 129' and 130, 130', as previously 
noted. Thereafter the locking collar 113 is mounted 
over the pointed outer end 128 of the spindle member, 
compressing spring 112 until the locking tabs 135 are 
above the locking ears 132. Thereupon slight rotational 
movement of the locking collar relative to the spindle 
permits the tabs 135 to move over ears 132, 132' and 
seat in the detent recesses 134, 134'. Thus the spring 
member 112 is retained in compression between the 
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upper end 137 of the locking collar and the upper end 
of housing 111, as will now be described. 
As best set out in FIG. 7 of the drawings, the housing 

111 comprises a cylindrical member adapted to be in 
serted into the mounting socket 114 as previously 
noted. For all intents and purposes, the housing 111 is 
identical with that shown in FIG. 13 except that the 
same does not have an outer end wall at its lower end, 
of the order provided by the two semi-end wall portions 
76 of the structure set out in FIG. 13. However, hous 
ing 111 may be made 252 cylindrical molded shell or 
of two half shell portions and has an enlarged collar or 
?ange 140 at its outer or upper end to engage against 
the end surface 115 of the door panel 18 when inserted 
fully into the socket 114. Locking tangs 141 and antiro 
tational ribs (not shown) are provided on the exterior 
of the housing body, as in the FIG. 13 structure, to lock 
the housing 111 firmly in the socket 114 and prevent 
its rotation with respect thereto. 

In the normal assembly of the elements and portions 
of the guide roller assembly 31, the spindle member 
121 of means 110 is normally inserted through the cy 
lindrical opening formed by the shoulder portions of 
housing 111 designaged at 142 in FIG. 7. It will be rec 
ognized that such shoulder portions are semi 
cylindrical in formation and correspond to the shoulder 
portions 82 in the structure set out in FIG. 13. Spring 
member 112 is thereafter inserted over the spindle 121 
through the open bottom end of the housing 111 and 
the locking collar 113 is thrust upwardly beneath the 
lower end of the spring and locked in position in the de 
tent recesses 134 at the lower end of such spindle to 
complete the assembly in the manner illustrated in FIG. 
7. The entire assembly is then mounted in the socket 
114 by thrusting the housing 111 thereinto so that the 
tangs 141 lock the same against axial withdrawal. 

It will be noted that with a guide and roller assembly 
31 according to this invention, spring means 112 op 
poses movement of the spindle member 121 outwardly 
of the housing 111 and resiliently urges the head por 
tion 120 of means 110 toward the upper edge of the 
door 18. Thus with the roller member mounted over 
?anges 87 of the guide rail, as previously noted, the 
spring means 112 resiliently opposes movement of the 
door away from track 25. In this fashion assembly 31 
resiliently supports a portion of the door weight from 
the track 25. Further, due to the resilient movement of 
the spindle and roller means 110 as regulated by the 
spring means 112, vertical variations in the door’s 
movement along the rail 25 are readily accommodated 
while maintaining the same resiliently and snugly sup 
ported from the rail means. 
From the foregoing description of the illustrated em 

bodiment, it will be recognized by those of skill in this 
art that the objectives of this invention, particularly of 
providing improved pivot and guide support means for 
folding doors, adapted to low cost production by virtue 
of the ability to employ plastic molded materials for 
most elements thereof, accompanied by advantages 
permitting minimum installation time in accurately lo 
cated mounting openings, have been accomplished. 
Also the unique structural combination of the pivot and 
guide assemblies present novel features of quick and 
positive location adjustment for folding door assem 
blies equipped with hardware of this invention, 
whereby positive alignment of the doors pivot axis is 
obtainable along with determination of the fully 
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10 
opened position thereof through operation of the stop 
arm extension on the adjustable upper pivot block. 
Other features, such as the resilient support at the outer 
end of the inboard movable door panels, materially as 
sists in the ability to maintain the pivot axis in adjusted 
position while assuring quiet, smooth, long life opera 
tion of door installation. 
Thus, while it is believed the present invention and 

the attendant features and advantages thereof will be 
understood from the description presented herein, it 
will be apparent that various changes may be made in 
the particular form, construction and arrangement of 
parts and specific materials, without departing from the 
spirit and scope of the present invention or sacrificing 
its many advantages; the described embodiment being 
only that presently preferred to enable those of skill in 
the art to understand and practice the same. 

I claim: 
1. A hardware assembly for pivotally supporting 

hingedly interconnected folding door panels mounted 
in a door opening de?ned by an overhead horizontal 
lintel, a pair of vertical side jamb members and a floor, 
comprising: an elongated track mountable on and be 
neath the lintel and having a lengthwise extending 
guide slot opening inwardly of the lower face thereof; 
an upper pivot block mountable within said track and 
having a pivot socket therein communicating with said 
guide slot and means for anchoring said upper pivot 
block at selected locations along said track laterally in 
ward of one of said jamb members, a lower pivot block 
having a second pivot socket formed inwardly of its 
upper face, a lower pivot bracket having an elongated 
floor engaging arm provided with means for attaching 
said bracket to the floor and having an elongated cen~ 
tral opening, plural serrated teeth formed along and ex 
tending inwardly of the lengthwise opposing edges of 
said opening, said lower pivot block having an anchor 
portion depending from and beneath a bottom face 
thereof for insertion into said elongated opening, said 
anchor portion having serrated teeth matingly engage 
able with the serrated teeth of said elongated opening 
whereby said lower pivot block is positively connected 
to said floor engaging arm at selected locations along 
the length thereof, said anchor portion being posi 
tioned adjacent one end of said lower pivot block and 
off center with respect to said second pivot socket 
therein whereby the same is reversibly positionable in 
said elongated opening to provide a dual range of posi 
tions for interconnecting said lower pivot block with 
said ?oor engaging arm. 

2. The combination of claim 1 and a pair of coaxially 
aligned elongated pivot pins extending outwardly of the 
upper and lower end edges of a door panel and having 
outer end pivot portions rotatably mounted in the said 
pivot sockets of said upper and lower pivot blocks, re 
spectively, bi-part cylindrical housing means mounted 
about and encasing the inner end portion of each of 
said pivot pins and rotatably supporting the same, each 
said housing being coaxially insertable into one of a 
pair of coaxially aligned mounting openings therefor 
bored inwardly of the said upper and lower end edges 
of the door panel, and each said housing having tang 
portions projecting from the exterior thereof to prevent 
axial withdrawal thereof from a said mounting opening 
into which it is inserted. 

3. The combination of claim 2 wherein said housing 
means is molded from plastic material and comprises a 
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pair of semi~cylindrical portions having intermating 
projections and sockets on opposing mating surfaces 
thereof, each of said semi-cylindrical portions having a 
semi-cylindrical wall portion at one end thereof, a 

_ semi-cylindrical opening comprising a bearing wall por 
tion at the opposite end thereof, and a hollow interior 
whereby the assembly of the semi-cylindrical portions 
formulates a cylindrical housing closed at one end for 
encasing and supporting a major portion of a said pivot 
member. 

4. The combination of claim 3 wherein the said hear 
ing wall portions of the housing associated with the 
lower pivot member are threaded and said lower pivot 
member is formed with a threaded body portion en 
gageable therewith whereby said lower pivot member 
is threadingly movable axially of the said housing there 
for, and lock nut means on said body portion externally 
of said housing for locking said lower pivot member 
against threading movement into its housing. 

5. Supporting hardware assemblies for supporting 
planar folding door panels in a door opening having a 
horizontal lintel across its upper margin, a pair of paral 
lel spaced vertical jamb members along the lateral mar 

20 

gins thereof and a ?oor or sill across its lower margin, ' 
the lintel supporting an elongated guide track having a 
downwardly facing guide slot opening inwardly of the 
lower side thereof and bordered by a pair of parallel 
spaced ?anges comprising: an upper pivot assembly 
comprising an upper pivot block mountable in said 
guide track over said ?anges thereof and laterally adja 
cent a said jamb member, means on said upper pivot 

_ block for releasably locking the same to and within said 
track at selected positions relative to said jamb mem 
ber, said upper pivot block having a cylindrical pivot 
socket opening inwardly of its lower face, opposite said 
guide slot; a pivot pin mounted to extend outwardly of 
the upper end edge of a door panel and having an outer 
end portion insertable in said pivot socket, a bi-part 
housing surrounding and rotatably supporting said 
pivot pin and mountable within a cylindrical mounting 
socket therefor bored inwardly of the said upper end 
edge of said door panel, said pivot pin having an en 
larged shoulder intermediate its ends, located within 
said housing, and spring means mounted between said 
shoulder and a closed bottom wall of said housing for 
resiliently biasing said pivot pin to maintain the outer 
end portion thereof in said pivot socket; and a lower 
pivot assembly comprising an L-shaped mounting 
bracket having an elongated ?oor engaging arm por 
tion and a jamb engaging arm portion formed at right 
angles thereto, said ?oor engaging arm portion having 
a central raised platform portion provided with an elon 
gated central opening with spaced serrated lateral mar 
gins, said arm portions being receptive of means for at 
taching the same to the ?oor and said jamb member, 
respectively; a lower pivot block mounted in straddling 
relation over said platform portion and having a de 
pending portion formed with serrated edges lockingly 
engageable with the serrated margins of said elongated 
opening whereby to provide selective positioning of 
said lower pivot block on said ?oor engaging arm and 
in relative spaced relation to said jamb member, said 
lower pivot block having an upper planar surface 
formed with a second pivot socket extending inwardly 
thereof; a lower pivot pin having a cylindrical threaded 
body, a pivot portion at its outer lower end receptive 
in the socket of said lower pivot block, and wrench 
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engaging surfaces formed intermediate said threaded 
body and pivot portion, a bi-part housing surrounding 
said threaded portion and having means threadinglyen 
gaged with the latter, and a lock nut mounted on said 
threaded body portion beneath said housing for selec 
tively locking said pivot pin against threading move 
ment into said housing, said housing being insertable 
into a mounting socket formed inwardly of the lower 
end edge of the said panel in coaxial alignment with the 
said socket formed in the upper end edge thereof and 
having tang and rib means operable to prevent rota 
tional and axial movement of said housing in said 
mounting socket, whereby said panel mountable be 
tween said upper and lower pivot blocks, is pivotal on 
the axis of said pivot pins, is adjustable laterally relative 
to said jamb member by selective positioning of said 
pivot blocks and is adjustable vertically by threaded 
movement of said lower pivot pin. 

6. The combination of claim 5, and a guide roller as 
sembly resiliently supporting a second non-pivotally 
supported panel of a hingedly joined pair of panels 
comprising: a guide wheel over-engageable with the 
spaced ?anges of said track, an elongated spindle mem 
ber extending coaxially from said guide wheel and de 
pending therebeneath, housing means coaxially recep 
tive of said spindle member and insertably mountable 
in a mounting socket therefor bored inwardly of the 
upper end edge of said second panel, said housing hav 
ing tang projections on its exterior for preventing its 
withdrawal from said mounting socket, spring means 
surrounding said spindle member within said housing 
with one end of said spring means engaging an upper 
interior wall of said housing; and a locking collar re~ 
movably mounted over the lower end of said spindle 
member and having an end surface engaging the lower 
end of said spring whereby said spring resiliently op 
poses movement of said spindle out of said housing to 
provide a resilient suspending support for said panel 
from said track. 

7. The combination of claim 6 and surface portions 
on said wheel for slidably engaging said ?anges. 

8. The combination of claim 6 wherein said wheel is 
rotatable about the upper end of said spindle member. 

9. The combination of claim 6 wherein said housing 
is formed as a bi-part molding of plastic material con 
sisting of two semi-cylindrical shell portions having in 
termating surfaces and interlocking projections and re 
cesses therein whereby such shell portions assemble to 
form an open ended cylinder, and tang portions extend 
ing from the exterior of said cylindrical shell portions 
in directions opposing axial withdrawal of said housing 
from its said mounting socket. 

10. The combination of claim 6 wherein said spindle 
member is formed integrally with said guide wheel, and 
is formed with detent recesses adjacent the lower end 
thereof, said locking collar being coaxially insertable 
over the lower end of said spindle member and formed 
with opposing internal projections receptive in said de 
tent recesses whereby to interlock said spindle and col 
lar. 

11. In a bifold door assembly comprising a pair of 
planar door panels hingedly interconnected along adja 
cent opposing marginal edges within a rectangular door 
opening and mounted for pivotal movement of one 
panel thereof about an axis adjacent one side jamb 
margin of said door opening, the combination compris~ 
ing: overhead track means mounted along the upper 
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margin of said door opening and having a lengthwise 
extending guide slot opening inwardly of the lower face 
thereof, a guide roller assembly suspending the second 
non-pivotally supported panel of said pair adjacent the 
unhinged margin thereof comprising roller means 
mounted in and engaged with said track and having a 
portion extending through said guide slot thereof, spin 
dle means depending coaxially from said guide roller, 
housing means coaxially surrounding said spindle 
means and adapted for insertion into a socket therefor 
bored inwardly of the upper end edge of said second 
panel, means for locking said housing in said socket, 
spring means mounted about said spindle means within 
said housing and having an upper end thereof engaged 
with an internal upper wall of said housing, and means 
locked over the lower end of said spindle means within 
said housing and engageable with the lower end of said 
spring means whereby the latter opposes movement of 
said spindle means axially out of said housing thereby 
to provide a resilient supporting force urging said sec 
ond panel upwardly toward said track. 

12. The combination of claim 11, and upper and 
lower pivot assemblies supporting said one panel adja 
cent said jamb margin, each said pivot assembly having 
a pivot pin extending inwardly of an end edge of said 
one panel and defining a pivotal axis therefor, and each 
said pivot assembly having means for laterally adjusting 
said pivot axis relative to said jamb margin; said guide 
roller assembly in vertically supporting said second 
panel from said track counteracting turning moment 
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forces on said means for adjusting said axis thereby to 
maintain the same in adjusted position. 

13. In a hardware assembly for pivotally supporting 
a door for movement about a vertical pivotal axis, a 
bottom pivot assembly comprising: a ?oor engaging 
bracket having an elongated arm portion associated 
with means for mounting the same over a horizontal 
undersupport, said arm portion having an elongated 
platform portion operationally disposed in parallel 
spaced relation to the undersupport and formed with 
an elongated opening therein, and plural serrated teeth 
formed along and projecting inwardly of opposing 
lengthwise edges of said opening; pivot means compris 
ing a rigid pivot member carried in a generally cylindri 
cal housing means adapted to be mounted in a socket 
therefor formed inwardly of the bottom edge of the 
door, said pivot member having a lower portion extend 
ing outwardly of said door edge and contiguous to a 
threaded shank portion threadingly engageable with 
said housing for thread-regulated movement of said 
pivot member relative to said door; and support means 
insertable through said opening in said platform por 
tion and having teeth thereon lockingly interengage 
able with the serrated teeth in said elongated opening 
whereby to detachably interconnect said pivot member 
with said bracket at selected positions along the length 
of said elongated opening for the purpose of vertically 
aligning the pivotal axis of the door. 

=|< * >i< * >:< 
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