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Patented Oct. 21, 1952 

... This invention has to do generally, with fold 
ing doors, and is more... particularly concerned 
with a multi-panell door, wherein: the panels are 
so-interconnected that, in opening the door, pres 
sure exerted on...one of the panels, simultaneously 
rotates.the panels:individually:towards or to: an 
"edge-on' position and slides them bodily, to one 
side of the opening. ', : 
The invention is adaptable to many types of 

closures such as windows, garage doors, cabinet 
doors, room doors, front doors, etc., and is not 
limited to direction of opening. That is, the 
panels may slide vertically to and from open 
position, as in an overhead garage door, or may 
slide horizontally: as in a room door...I. have 
limited-my-showing to embodiments wherein the 
panels, slide horizontally, and the full closure is 
in the form of a room door or a front door, but 
it is to be understood this is done only for illus 
trative purposes, and is not to be considered as at 
all limitative on the invention. . . . . . . . . The general advantages of multi-panel fold 
ing doors as to door-space, economy (as con 
trasted with the waste of Space necessarily al 
lowed for in connection with the Swing-path of 
a usual door). are inherent in my device. Ad 
ditionally, it is among the objects of my inven 
tion, to provide a folding door wherein the open 
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* -Eig. 3 is a view similar to Fig. 2 but showing 
the panel assembly partially folded; ... - 
"...Fig. 3d is, an enlarged broken-away detail of 
the upper end of a panel, showing an optionally 
provided Screening flange, on the top plate; . . . . 

Fig. 4 is: an enlarged fragmentary showing of 
the upper portion of Fig.1; i. . . . . . 

5. is an enlarged section online 5-5 of 
sEig. 5a is an enlarged, fragmentary and con 

tracted view showing the pintlemounting of one 
of the panels; . . . . . . ... . . . 
'''Fig. 6 is an enlarged: section online 6-6 of 
Fig. 1; 

Fig. 7 is a section on line 7-7 of Fig. 6; 
''. Fig. 8 is a view similar to Fig. 2, but showing. 
a. Variational embodiment of the invention; : 

Fig. 9 is a view. Similar to Fig. 8 but showing 
the panels assembly partially folded; it. . . . 

Fig. 10 is a view similar to Fig. 2, but showing 
another variational embodiment of the inven 

Fig.11 is a view similar to Fig. 10 but showing 
the panel assembly partially, folded. . . . . . . . . . 
"::Fig. 12 shows a variational type of guide for th 
lower ends of the panels, with the panel-assembly 

ing and closing movements are controlled in a 
manner to insure especially smooth, easy, , and 
sure-operation. . . . . . . . . . 
... It is among; the further" objects to provide a 
folding structure which shall represent a rigid 
closure-in its unfolded or closing position and, in 
its movement to and from-folded condition, shall 
not “sway’ out of line or tend inadvertently, to 
lock or jamb: in intermediate or terminal posi 
tions...The door, its mounting and the linkage 
controls are of natures which allow them to be 
sturdy, and well adapted to resist the abuse to 
which they are very apt to be subjected, and yet 
sufficiently light and easy of Operation to permit 
ready ::manipulation; by at person of inferior 
strength, . . . . . " : . . . . . . . . . . 
Other objects and features of the invention iwill 

become apparent from the following: detailed 'de 
scription; reference being had to the accompany 
ing drawings, in which: . . . . . . . . . . . . 
:Fig.1 is a front elevation of a door embodying 
my invention; the door being closed that is, the 
panel assembly: being completely: unfolded; 
:: Fig. 2 is an enlarged section online 2-2 of Fig. 
1, showing, in full lines, the panel assembly fully 
unfolded and, in dottedlines, the panel-assembly 
fully folded; . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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unfolded; 
...Fig. 13 is a view similar to:Fig. 12 but showing 
the positions of parts when the panel-assembly 
is folded. . . . . . . . . . . . . . . . . . . . . . . . 
* Fig.14 is a Section, online 4- 4 of Fig. 12; 

Fig. 15 is an enlarged section on line-5-5 of 
Fig. 13; and . . . . . . . . . . . . . : " . 
Fig.16 is: an enlarged section on line 6-e-f6 

of Fig.14. . . . . . . . . . . . " 

... In Fig. 1: there is shown inwall le; a doorway 
ld defined by a frame generally, indicated at 2 
and comprising door post 3, jamb 4, and a cross 
member or header plate. 5. The floor. 6 or a 
Siil (not shown) thereon may be considered for 
certain treatment purposes as part of the frame. . 
In FigS. 2 and 5 are shown usual door-stop strips 
7, while in Fig. 5 is shown a track. 8 secured 

to header plate 5 or to the header i? 5’, itself, 
and extending horizontally the full width of the 
doorway....The track may be of any suitable:de 
sign but, for illustrative purpose; only, I have 
shown the track as iconsisting of a hollow amem 
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ber of... 'box' cross-section, with the lower wall 
centrally cutthrough to provide a longitudinally 
extending way: 9 (Fig. 5). The cutting, of the 
way: leaves the lower wall in the form of hori. 
Zontally: Spaced: flanges: 20 adapted to receive 
the rollers. 2. pf the conventionally, illustrated, 
travelling hanger 22. The hanger 22 includes: a 
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yoke 23 on which the rollers are journaled, and 
on which is mounted a swivelling pin 24. There 
is provided a hanger for each of the panels, ex 
cept the one adjacent post 3, as Will be de 
Scribed. 
Sunk in floor 6 or the threshold (not shown) - 

is a track or channel member 25 (FigS. 6 and 7) 
which is in vertical alinement with and parallel 
to track 3. 
The door or closure 26 is made up of a plu 

rality of interconnected panels. I have shown 
the panels to be three in number, but it will be 
understood it lies within the scope of the inven 
tion to provide only two panels or to provide more 
than three panels. For instance, in a door for 
show cases there may be as many as twelve Or 
more panels. ... 
The three panels are indicated at 30, 3i and 32, 

and, for later purposes of reference, they may be 
considered as the jamb-side panel, the inter 
mediate panel, and the post-side panel, respec 
tively. The panel 32 is mounted for pivotal 
movement about a fixed, vertical axis A adjacent 
post 3 and relatively close to the near side of 
the door. The upper end of each panel may be 
capped by a plate 33 secured thereto at 34 
(Fig. 5a) and the lower end of each panel may 
carry a base plate 35 secured thereto at 35'. The 
upper and lower plates of panel 32 carry pintles 
36 and 37, respectively, which are vertically alined 
and which, are, respectively, entered in Sockets 
38 and 39. Sockets 38 and 39 are, in turn, sta 
tionarily mounted in header plate 5 and floor 
6, respectively, and establish said axis A. 
In order to Orient certain elements to be de 

scribed, I have indicated at C the central plane 
of the panel assembly when the latter is fully 
unfolded-that is, When the door is fully closed. 
I have provided control linkage, generally indi 

cated at 40, between adjacent panels, such link 
age being located at the upper ends of the panels. 
The linkage includes a main link 4, pivotally 
connected at 42 to the end plate 33 of a panel 32 
at a point approximately midway of the panel 
width and at one side of plane C. The other 
end of link 4 f is pivotally connected to the swivel 
pin 24 of the hanger 22 associated with panel 3. 
A similar link 4 extends from pivot 42 on panel 
3 into pivotal connection with the Swivel pin 24 
of the hanger 22 associated with panel 30. Each 
Swivel pin is rigidly connected to the plate 33 
of the associated panel, the entire mounting being 
such that the weight of the panel is taken by the 
hanger and transferred to track 8 and header 5, 
allowing the panel bodily to slide horizontally and 
to swivel about the axis of its swivel pin 24. 

However, it is to be noted that the arranger 
ment is Such that both swivel pins 24 are at the 
side of plane C opposite to that at which pivot 
connections 42 lie, and that pins 24 are also near 
those side edges of the individual panels which 
lie next to the adjacent panels. 

Paired. With each main link 4, is a control link 
50, these links 50 being parallel to links 4 and 
being pivotally connected at opposite ends to 
adjacent panels. For instance, the control link 
50 which is paired with the main link connecting 
panels 32 and 3f, is pivotally connected at 5 
to the plate 33 on panel 32 and at 52 to the plate 
33 on panel 3-the two links being parallel and 
of the same length. Pivot 5 is at the same dis 
tance from and at the same side of plate C as is 
pivot 42, and pivot 52 is at the same distance from 
and at the same side of plane C as is swivel pin 
24. Thus, pivot points 24 and 52 all lie in a com 
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4. 
mon plane E parallel to plane C; pivot points 42 
and 5f all lie in a common plane D parallel to C 
and axial with respect to pintles 36 and 37; and 
planes E and D lie at opposite sides of and are 
equidistant from plane C. 
In a given installation, assuming (1) the Width 

of the panel (or the distance between pins 24 
on adjacent panels when the door is closed) has 
been predetermined to be some dimension R, 
(2) the spacing of the pivotal connections in the 
direction of the panel thickness (that is, the spac 
ing between planes E and D) to be some dimen 
sion “d,' and (3) the distance, measured at right 
angles to the planes of the panels, between pivot 
point 52 of one panel to the pivot point 5? of the 
adjacent panel when the panel assembly is fully 
folded, to be some predetermined dimension “b,' 
then the remaining dimensions which bring about 
the illustrated relative positions of the panels 
before, during and after the folding and unfold 
ing operations, may be expressed by the following 
formulas, wherein ac and gy represent the perpen 
dicular distances between a given pivot 42 and the 
adjacent pin 24 as measured in a plane parallel 
to the panels when the assembly is unfolded, and 
2 equals the effective length of each link 4 
and 50. . . . . 

The adjacent ends of the panels may be com 
plementarily notched as at 53, 54 or otherwise 
shaped to form an overlapping joint when the 
door is fully closed-the overlap being such that 
it does not interfere with the opening or closing 
of the door. 

If additional panels be introduced to the as 
sembly, they are link-connected to adjacent 
panels and are hanger-supported by mechanism 
Similar to that described above. 
A projecting knob 55 is shown at that face of 

panel 30 which faces outwardly when the door is 
folded, while a recessed knob 56 is provided at the 
opposite face of the panel. Preferably, these 
knobs are located as close to the notched, end 
of the panel as is practicable-for the opening 
forces are thereby most efficiently applied. ... 

In Fig. 6 is shown the control linkage at the 
bottom of the door. This linkage is the duplicate 
of that described for the top of the door and 
therefore the description need not be repeated: 
Similar parts are indicated with the same refer 
ence numerals but with prime marks. Similar 
parts of the upper and lower sets are in vertical 
alinement. However, pins 24' which fit into track 
25 are not, of course, weight-supporting members, 
as are pins 24. Instead, pins 24' are merely in 
the form of studs and serve as guide elements 
and as pivotal connectors between the panels and 
links 4. Of course, it lies within the scope of 
the invention to reverse the weight-bearing rela 
tionship, that is, to have down-bearing rollers 
like 2 engage the lower track and to have guid 
ing studs, only, engage the upper track. 

In the Several figures the thicknesses of the 
links are greatly exaggerated. Actually, of 
course, the links may be relatively, thin so there is 
but slight clearance between the ends of the 
panels and the opposing frame members of the 
doorWay. . . . . 

If desired, the gap between the upper ends 
of the panels and header plate 5 may be re 



duced by producing each plate 33 with a vertical 
screening flange 90 (Fig. 3a), the flange being 
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form, attachment, and operation as are mutually 

made up of portion 9 and 92 at opposite edges 
of the plate, and connected by an angularly ex 
tending portion 93. This flange extends up 
wardly a slight distance beyond the top faces 
of links 4-, 50 and may lie in close proximity 
with header plate 5 when the door is closed. 
It extends the full width of the panel, but, as 
is clear from the showing of Fig. 3a, does not 
interfere with operative swinging of the links. 
The flange arrangement may, if desired, be dupli 
cated on the plates 35 at the bottoms of the 
panels. . . . . . . . . 

"It will be obvious that as the panels move-to 
ward and from folded positions, the parallel 
links connecting each pair of panels maintain 
the parallel relationship of all the panels in the 
assembly and that the sliding of pins. 24 in 
track 8 and pins 24' in track 25 confines bodily 
movement of panels 30 and 3 to a straightline 
between post 3 and jamb A. : . . . . . . . 
Assuming the assembly is in the full line 

position of Fig. 2, and it is desired to open the 
door, inward pressure on knob 55, for instance, 
causes panel 30 to rotate in a clockwise di 
rection about its swivel pins 24 and 24 (Fig. 3). 
The associated links 50 and 50' thrust on panel 
3 to Swing it about its swivel pins 24 and 24', 
and the links 50 and 50’ connecting panels 31 
and 32 thrust on panel 32 to swing it about pintles 
36, 37. The effect of the exerted pressure is also 
to simultaneously cause swivel pins 24 and 24 
to travel to the left through tracks 8 and 25, 
respectively, that is, through plane E, but the 
sets of parallel links maintain all the panels in 
parallel relation one with the others throughout 
the bodily, left-wise movement of panels. 30 
and 3. " . . . 

Continued application of the opening force 
moves the panels to the dotted line positions of 
Fig. 2, the panels then being closely "nested' in 
parallel relationship and presenting themselves 
to the doorway in “edge-on' positions to leave 
a wide, uninterrupted opening between the fold 
ed door and jamb 4. Throughout their travel 
the panels are held at the top and bottom against 
side sway and against any movement which might 
tend to lock or wedge them in intermediate posi 
tions. They move smoothly and easily through 
predetermined paths from fully closed positions 
to full open positions. . . When in either fully 
open or fully closed position they respond in 
mediately to operative preSSure. . . - 
Upon subsequently exerting a pull on knob 55, 

the reverse action takes place, the panels mov 
ing smoothly and in parallel relation back to 
the full line position of Fig. 2. 

It Will be noted that in the form of the in 
vention just described, it is the free end of the 
jamb-side panel 30 which swings away from and 
toward central plane C. during the opening and 
closing movement, respectively, of the door. Sim 
ilarly, the right hand ends of panels 3 and 32 
swing towards and from plane C. 

() 
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in rigs and othere is illustrated an embodi 

ment wherein the jamb-side end of the terminal 
panel and the corresponding ends of the other 
panels are guided for movement in plane E, 
parallel to plane C, and the opposite ends of the 
panels swing towards and from plane C during 
door movement. In these figures, door parts 
which correspond to like parts in FigS. 1 through 
7, are given the same reference numerals plus 
the subscript “a,' and such of the description of 75 

applicable will not be repeated here. . . . . . . 
It will be noted, however, that post-side, panel 

32d. is, in the form of Figs. 8 and 9, bodily, mov. 
able, instead of being confined to pivotal move 
ment as in the earlier figures. Here, the con 
nection between post 3 and panel 32a is; by 
way of a hinge leaf (or leaves). 60 pivotally con 
nected at one end 6 to post 3 and pivotally 
connected at 62 to the outer face of panel 32a 
approximately along its center line. 
Swivel pins 24a engage a track (not shown) 

similar to track 8, and are connected to track 
supported hangers (not shown) similar to hang 

; ers 22, which suspend the panels for swivelling 
and bodily movement. A swivel pin 24a is con 
nected to post-side panel 32a, whereas there is 
no such connection for the- corresponding panel 
in Fig. 2. "The links 4 a. and 50a are allparallel 
and are secured to the panels and swivel pins 
in the manner-described in connection with links 
4t and 50, except that they incline in opposite 
directions. There is also an extra swivel pin 
24aa and an associated hanger (not shown) simi 
lar to 22 and engaging a track (not shown) 
similar to track f8, which extra pin is secured 
to the outermost end of jamb-side panel 30a 
to track-guide said end during opening and clos 
ing movement of the door. . . . . . . . . . . . . . . 

Projecting and recessed knobs 55a and 56a, 
respectively, are provided on the panel 30a, these 
knobs being in reverse arrangement with respect 
to the embodiment of Fig.2, and preferably being 
arranged as close as is practicable to the line 
of swivel pin 24aa. 
The bottom ends of the panels may be con 

nected by linkage similar to that shown in Fig. 
9 and associated with a track similar to track 
25, the stud-counterparts of pins 24a and 24aa 
engaging said track, but no showing is made of 
this duplication since it is believed it will be 
fully apparent from what has already been said 
and illustrated. . . . . . . . . . . . . . . 

Panels 30a, 3 la and 32a are notched at 5.3a 
5 and 54a in a manner similar to that described 
in connection with panels. 30, 3 and 32 (thus 
forming overlapped joints when the door is 
closed) except that the notches 53a and 54a face 
in directions opposite those in which notches 
53 and 54 face. ... . . . . . . . . . 
When inward pressure is directed against panel 

30a, the panels first assume, the positions of Fig. 
9, the panel 30a swinging in a counterclockwise 
direction...about pin. 24.a.a. and, through the link 
50a attached thereto, Swinging panel 3 la about 
its pin 24a. In turn, panel 32a is swung about 
its pin 24a by the swinging of panel 3 fa, the 
length of hinge leaf 60 being such that parallel 
ism between the panels is preserved during this 
movement. Continued pressure on panel 30a 
moves the panel assembly into the compact, edge 
on position shown in dotted lines in Fig. 8. 
A subsequent pull on knob i. 55a restores the 

door to the full line condition of Fig. 8, hinge 
leaf 60 preventing the assembly, as a whole, from 
moving bodily, to the right in its fully folded 
condition. . : . . . . . . . 
In FigS. 10 and 11 is illustrated an embodi 

ment wherein the panels 30b and 3 lb swing about 
the attached and centrally arranged swivelling 
pins 24b, while the "half-panel'32b swings about 
pintle 36b, Pins 24b are adapted to be asso 
ciated with hangers (not shown) similar to hang 
er's 22, which hangers, in turn, are associated 
With an upper track (not shown), similar to track 
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8, all in a manner whereby panels 3Ob and 3b 
are suspended for swivelling and bodily move 
ment. 
ciated track) are arranged in the central plane 
C. and only one set of links is used, these links 
being indicated at 50b. However, the pivotal 
connections 5lb and 52b connecting the parallel 
links 50b to the panels are at opposite sides of 
plane C and, on each panel, are equi-distant 
from the associated pin 24b, the points 5b, 24b, 
and 52b, on a given panel, being in line. Both 
pivots 52b lie in plane E and both pivots, 5b lie 
in plane E). The links 50b carry central studs 
24bb which engage the track (not shown) with 
which swivelling pins, 24b are engaged, as ex 
plained above, serving as guide members but not 
as weight-supportS. 
When the door is fully closed, these pins 24bb 

lie just above the joints 70 between panels, which 
joints are inclined with respect to lines drawn 
normal to plane C. The joint gaps may be closed 
by over-lay strips T. 
The post-side panel 32b is, in effect, a half 

width panel and is mounted for swinging move 
ment about a vertical axis which is stationarily 
fixed with relation to the door frame and lies 
in the plane. C. For instance, it has a pintle 
36b adapted to be entered in an overhead socket 
(not shown) similar to socket 38 of Fig.5a. 
The lower ends of the panels may be provided 

with a link arrangement (not shown) similar to 
that of Fig. 10, cooperating with a bottom track 
(not shown) similar to track 25, the members corresponding to pins 24b and 24bb entering the 
guideway of that track. Similarly, there will be 
a pintle (not shown) coaxial with pintle 36b, 
carried by the lower end of panel 32b and en 
tered in a socket (not shown) similar to 39. The 
described association of panels, links and track 
is such as to constrain the panels to maintain 
their parallel relation as they are moved from 
the full line positions of Fig. 10 through the po 
sitions of Fig. 11, and to the dotted line positions 
of Fig. i0, as well as through the reverse Order 
of movement. 
In Figs. 12 to 15 I have illustrated a bottom 

guiding assembly which may be substituted for 
the stationary track 25 shown in Fig. 6... The 
assembly is, in effect, a telescopic track. An 
elongated metal case 75 is secured at 5' to the 
floor 6 within a wall-cavity 76, the open end 
77 of the case opening to the doorway at the 
post f3, and the case lying in the plane E. 

Nested nicely within the case and slidable lon 
gitudinally with respect thereof is a guide 78 in 
the form of an upwardly-opening channel mem 
ber carrying at its outer end an integral bridge 
79 spanning the channel and having a central 
opening 80 adapted to take, with swivelling fit, 
the stud or pin 24' attached to the lower end of 
panel 32. 
When the door is fully open as in Fig. 2, the 

guide 78 is in the position of Figs, 12 and 14, 
there being a sufficient extension 78' of the guide 
still within case 75 to hold said guide against 
movement transverse to the longitudinal axis 
thereof-thus holding the bottom of panel 32 
in line with the top thereof. As the door is 
folded, guide 18 will be thrust back into case 75 
but, throughout the movement, will guide the 
lower end of the panel so its movement corre 
sponds exactly to the movement of the upper end 
thereof. Fig. 13 shows the condition of guide 
78 when the door is fully open. 
A guide member 8, similar to guide member 
8. except that it is of slightly smaller size, as 

Here, swivelling pins 24b (and the asso- . 
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8 
viewed in transverse section, is nested in and 
guided for longitudinal movement by member 78, 
guide 8 extending beneath bridge 79. Mem 
ber 8, in turn, has a bridge 82 similar to bridge 
79 and adapted to take, with swivel fit, pin 24 
of panel 3f. When the door is fully open, the 
extension 8' of guide 8i has sufficient bearing 
within guide 78 to insure the rigidity necessary 
to keep pin 24 of panel 3 f in alinement with the 
upper pin 24 of that panel and hence to hold 
the panel against side Sway. The guide continues 
so to hold the lower end of the panel against side 
Sway during folding and unfolding movement of 
the panel assembly. In Fig. 13 the telescopic 
track made up of guides 78 and 8 and the case 
75, is shown fully collapsed, but it now serves to 
hold the lower end of the assembly against side 
SWay. 
While I have shown and described preferred 

embodiments of my invention, various changes 
in design, structure and arrangement may be 
made without departing from the spirit and scope 
of the appended claims. 

claim: - 

1. In combination with a frame defining an 
opening, a track secured to and extending longi 
tudinally of one of the frame members, a fold 
able closure for the framed opening and com 
prising a plurality of panels arranged side by side 
Within the opening and with one end of each panel 
adjacent to and facing said track, the panels, when 
the closure is fully unfolded, lying flush in a com 
non plane, the adjacent sides of adjacent panels 
being relatively bodily separable when the closure 
is being folded and unfolded, connections between 
immediately adjacent panels, each connection 
comprising, at least in part, a link directly piv 
otally connected at its opposite ends to the track 
facing ends of only the immediately adjacent 
panels, said link being shorter than a panel is 
Wide, the points of pivotal connection between a 
given link and the two associated, immediately 
adjacent panels lying, when the closure is fully 
unfolded, at opposite sides of the common central 
plane of the panels but between the exposed faces 
of the panels, and track engaging and controlled 
members carried by certain, at least, of said 
panels. . - - - - - - - - 

2. The combination as in claim 1; including 
also means at the opposite ends of the panels 
confining bodily movement thereof to the path 
established at the first named ends of the panels 
by Said links and track engaging members. 

3. The combination as in claim 1; including 
also a pivotal connection between the frame and 
one of the end panels and fixed against bodily 
movement with relation to said track and said 
end panel. . . . . . . . . . . . - 

4. The combination as in claim 1; including 
also a hinge leaf connection between said frame 
and one of the end panels, said hinge leaf con 
nection being applied to said one panel at a poin 
intermediate its side edges. . . 

5. The combination as in claim 4; in which said 
intermediate point is approximately midway be 
tween the side edges of said one panel. 
6. The combination as in claim. 1; in which each 

of Said connections additionally includes a second 
link paralleling the first link and pivotally con 
nected at its opposite ends to the track-facing 
ends of only said immediately adjacent panels, 
Said Second link being shorter than a panel is 
Wide, the points of Such pivotal connections of 
the second. link to said immediately adjacent 
panels lying, when the closure is fully unfolded, at 
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opposite sides of the common central plane of the 
panels but between the exposed faces of the panel. 

7. The combination as in claim 6; in which the 
first mentioned and second mentioned links of 
each connection are of the same effective length 
and, with the connecting panel structure, form a 
parallelogram. 

8. The combination as in claim 1, wherein the 
one frame member is at the top of the framed 
opening, and wherein there is included a longi 
tudinally telescopic arm made up of a plurality 
of telescopically arranged members, one of said 
members being secured to the frame at one side 
of the lower end of the framed opening, the others 
of the telescopic members being pivotally con 
nected, one each, to the lower ends of the panels. 

ROBERTE. MLLER. 
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