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(57) ABSTRACT 
A torsion bar is provided for stiffening lightweight 
paneled doors having a thin wood or composition 
panel and metal stiles and rails around the periphery 
so that the doors do not twist or rack. The stiffener 
has a torsion bar extending the height of the door and 
an L-shaped clamp at each end for connection of the 
bar to the door. Each clamp has a flat face sheet held 
tightly against the face of the door by sliding a barbed 
edge under the rail. The other sheet forming the L 
shaped clamp has a window through it complementary 
to the cross section of the torsion bar and defining a 
centrally located web of metal near the free edge of 
the clamp remote from the face of the door. 
To lock the clamp in place on the torsion bar the web 
is twisted out of the plane of the sheet, preferably by 
tilting a pin in a hold through the web, which pulls the 
sides of the window tightly against the torsion bar. In 
a preferred embodiment the torsion bar is a square, 
roll formed, box section. 

14 Claims, 5 Drawing Figures 
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DOOR STIFFENER 

BACKGROUND 

It has become popular in home, apartment, and mo 
bile home construction to use lightweight closet doors 
that slide or fold. These doors have a thin panel, typi 
cally 3/16 or 4 inch thick, providing the principal sur 
face area of the door. A vertically extending steel stile 
is clipped onto the panel along each side edge and a 
steel rail is similarly mounted at the top and bottom of 
the panel. Special corner connectors that engage the 
stile and rail are provided at each corner for securing 
the door components together into an integral struc 
ture. These corner connectors also have door mounting 
hardware, such as wheels or guides for sliding doors. 
Some installations have a pair of folding doors inter 
connected by hinges between adjacent corner connec 
tors. The corner connectors on the door nearest the 
jamb have pivots that support the two doors and permit 
folding. The corner connectors furthest from the jamb 
on the second door have guides that run in tracks 
within the door frame to maintain the doors in align 
ment. 

U. S. Pat. No. 3,750,337 entitled “Sliding Door Cor 
ner Connector' describes a typical door with steel rails 
and stiles and a typical corner connector. The door 
stiffener described herein is particularly adapted to 
such a panel door having rails as described in that pa 
tent. Principal utility is with folding rather than sliding 
doors. It will become apparent that it can easily be 
adapted to other panel doors. 
When a pair of folding doors are mounted in a door 

frame, the weight of both doors is supported at the piv 
ots on the one door nearest the jamb. This raises no 
problem when the doors are closed, that is, when the 
door panels are substantially coplanar. When the doors 
are open however the weight distribution of the sup 
ported door remote from the jamb tends to twist the 
supporting or “pivot' door nearer the jamb. The panel, 
stiles and rails in such a lightweight door may not have 
sufficient torsional stiffness to adequately resist the 
loading imposed and the supporting door may rack out 
of a plane. The effect is as if the top edge of the pivot 
door were twisted clockwise out of a plane and the bot 
tom of the door counterclockwise (or vice versa). A 
relatively small twist, which can easily occur in a light 
weight door, can cause the outer door to jam in the 
tracks and make opening and closing difficult. 

It is therefore desirable to provide a means for en 
hancing the torsional rigidity of the supporting door to 
resist the twisting tendency. 

BRIEF SUMMARY OF THE INVENTION 

There is, therefore, provided in practice of this inven 
tion according to a presently preferred embodiment a 
door stiffener having a torsion bar extending substan 
tially the length of the door. The torsion bar is con 
nected to the door by clamps at the top and bottom, re 
spectively. Each of the clamps has a flat face sheet con 
nected tightly against the face of the door adjacent an 
end and a connector sheet normal to the face sheet and 
integral there with. The connector sheet has a window 
defining a web of connector sheet between the window 
and the free edge of the sheet remote from the face of 
the door. The window has a shape connplementary to 
the cross section of the torsion bar and sufficient clear 
ance to permit sliding along the length of the bar. The 
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2 
web adjacent the window is twistable out of the plane 
of the connector sheet for pulling the sides of the win 
dow tightly against the torsion bar. 

DRAWINGS 

These and other features and advantages of the pres 
ent invention will be appreciated as the same becomes 
better understood by reference to the following de 
tailed description of a presently preferred embodiment 
when considered in connection with the accompanying 
drawings wherein: 
FIG. 1 is a rear view of a pair of folding doors with 

the door stiffener in place; 
FIG. 2 is a perspective detail of one end of the door 

stiffener during an intermediate state of installation; 
FIG. 3 is a face view of one of the door stiffener 

clamps; 
FIG. 4 is a transverse cross section through the stiff 

ener torsion bar; and 
FIG. 5 is a perspective view similar to FIG. 2 with the 

stiffener fixed in place. 

DESCRIPTION 

FIG. 1 is a rear view of a pair of typical folding doors 
with which the door stiffener provided herein is useful. 
Such a view would be from inside a closet, for example. 
This assembly has a pivot door 10 which in use is 
mounted adjacent the door jamb (not shown). A sec 
ond supported door 11 is connected to the pivot door 
by hinges 12 at the top and bottom respectively. Such 
hinges may, for example, be like those described in U. 
S. patent application Ser. No. 290,320 filed Sept. 19, 
1972, entitled “Corner Connector and Hinge for Door 
with Hollow Stile' and assigned to Acme General Cor 
poration, assignee of this application. If desired an op 
tional center hinge 13 may be included between the top 
and bottom of the two doors. 
Each of the doors 10 and 11 has a stile 14 extending 

along each side edge. Rails 16 are provided along the 
top and bottom edges of each of the two doors. A cor 
ner connector 17 including a pivot is provided in each 
corner of the pivot door adjacent the jamb. These piv 
ots fit into conventional pivot brackets (not shown) for 
supporting the two doors. The supported door 11 has 
a corner connector 18 in each corner remote from the 
hinges, including guides that ride along conventional 
tracks (not shown) in the top and bottom of the door 
frame to maintain alignment of the doors during fold 
ing. THe structure described to this point is all conven 
tional and is similar to that described in the above 
identified patent and patent application. 
As mentioned above the pivot door in the pair can be 

subject to racking that makes opening and closing diffi 
cult. Stiffening of the pivot door is therefore provioded 
by a door stiffener comprising a torsion bar 19 extend 
ing substantially the full height of the door and a pair 
of identical end clamps 21 at the top and bottom of the 
door, respectively. 
An end of the torsion bar 19 and one of the end 

clamps 21 is illustrated in perspective in the fragmen 
tary view of FIG. 2. The clamp is a generally L-shaped 
piece stamped and bent from sheet steel. One leg of the 
L is a face sheet 22 which lies flat against the back face 
of the door panel 23. An edge portion of the face sheet 
slips between the door panel and the rail 16. The rail 
in this embodiment has a generally U-shaped cross sec 
tion and includes a doubled-back flange 24 that en 
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gages the back face of the door panel and extends 
towards its edge. The face sheet 22 includes a pair of 
stamped barbs 26 that readily slide under the flange 24 
but, in reverse, catch against it and prevent the clamp 
from being withdrawn. In a typical embodiment the rail 
16 is sufficiently springy that the clamp can be readily 
pressed in place by hand pressure alone. 
The clamp also has a connector sheet 27 normal to 

the face sheet 22 so that when installed on the door the 
connector sheet extends rearwardly. As may be better 
seen in FIG. 3 the connector sheet has a hat-shaped 
window 28 having its base adjacent the face sheet 22 
and extending away from it. A pair of small bosses 29 
are stamped in the connector sheet to provide some 
stiffening adjacent the corners 41 extending into the 
window. The outer portion of the window 28 nearer the 
free edge of the connector sheet, that is remote from 
the door panel when installed, defines a web 31 of the 
connector sheet, the importance of which will appear 
hereinafter. Small notches 32 opposite the outer cor 
ners 42 of the window 28 narrow and somewhat 
weaken the web. A circular hole 33 is also provided 
through the center portion of the web. 
The torsion bar 19, which is seen in transverse cross 

section in FIG. 4, is preferably roll formed from steel. 
The torsion bar is generally square in cross section and 
one leg has a longitudinally extending flange 34. The 
adjacent leg has an inwardly directed channel 36 and 
an extending edge 37 that curls around the flange 34. 
The flange 34 and curled edge 37 collectively form a 
side flange running the length of the torsion bar. The 
curled edge 37 keeps the flange 34 from shifting out 
wardly and the channel 36 keeps it from shifting in 
wardly, thereby firmly locking the adjacent legs of the 
torsion bar together. 
The longitudinally extending flange is periodically 

stamped through the flange 34 and both layers of the 
curled edge 37 to produce raaised half-moon bumps 38 
on one face and corresponding dimples on the opposite 
face. These intermittent stamped regions shearing 
through all three layers firmly lock the longitudinal 
flange together. It will be apparent to one skilled in the 
art that this cross section of torsion bar can be readily 
made by progressive roll forming. It will also be appar 
ent that, if desired, a bar of generally similar rectangu 
lar cross section, with or without a lateral flange, can 
be made by extrusion or welding. 
The window 28 in the connector sheet has a shape 

complementary to that of the torsion bar 19 so that the 
clamp readily slides along the length of the bar. The 
base openings 39 of the hat-shaped window simply pro 
vide clearance for the flange along one edge of the tor 
sion bar, and if a completely square cross section is 
used, these base portion openings can be eliminated 
and a substantially square window provided through 
the connector sheet. Two base portions 39 are pro 
vided even though there is but a single flange on the 
torsion bar so that similar clamps can be used at the top 
and bottom of the door. 
The window 28 is not quite square for a square tor 

sion bar. The window is actually slightly trapezoidal 
with the protruding corners 41 closer together than the 
window corners 42 adjacent the web. The taper is 
slight, amounting to only about 0.012 inch greater 
width in a window nominally % inch square. The result 
is that there is about 0.006 inch greater clearance on 
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4 
each side of the torsion bar adjacent the web than there 
is adjacent the protruding corners 41. 
To install the door stiffener the torsion bar is placed 

against the back of the door with the two clamps 
mounted thereon so that their face sheets point in op 
posite directions and can lie flat against the door panel. 
The torsion bar is positioned with its ends close to but 
not overlapping the end rails 16 at the top and bottom 
of the door respectively, and preferably it is centered 
between the stiles and parallel thereto. The two end 
clamps are then each pushed under their respective 
rails so that the barbs 26 pass beyond the flanges 24. 
One then inserts a pin 43 through the hole 33 from 

the side towards the end of the door as illustrated in 
phantom in FIG. 2. A nail set, punch, or other strong 
pin can be used. The outer end of the pin is then tilted 
or swung around as indicated by the arrows to bring the 
pin down to a position adjacent the torsion bar as illus 
trated in FIG. 5. The pin is removed after this single op 
eration. 

Tilting the pin while in the hole 33 twists the web 31 
out of the plane of the connector sheet 27. The center 
part of the web between the hole 33 and torsion bar is 
twisted out of the plane in one direction and the por 
tion on the opposite side of the hole is twisted out of the 
plane in the opposite direction. The resultant twist 
blends relatively gradually into the balance of the con 
nector sheet, although it is more pronounced between 
the window corners 41 and the notches 32. The twist 
ing shortens the effective length of the web and pulls 
the sides of the window tightly against the sides of the 
torsion bar. Because of the lever like action very tight 
engagement of the clamp on the torsion bar is obtained. 
This tight engagement prevents sliding of the bar and 
clamps relative to each other, but most importantly it 
enables transmission of torsion loads therebetween. 
Torsional forces as the door attempts to rack are con 
veyed from the panel to the connector sheet, one edgee 
of which is against the panel. These forces are in turn 
transmitted to the torsion bar at its engagement with 
the sides of the window. The torsional rigidity of this 
inexpensive and easily installed torsion bar effectively 
eliminates racking of the pivot door in a folding door 
Set. 

When twisting of the web closes the sides of the win 
dow against the sides of the torsion bar there is a 
greater degree of closure nearer the web than nearer 
the face sheet. It will be recalled that the window is not 
cquite Square but is slightly trapezoidal and relatively 
wider adjacent the web. As the window closes on the 
torsion bar the sides become more nearly parallel and 
engagement of the sides of the window with the torsion 
bar extends over an appreciable length of the window 
side instead of merely being at the corners 42 as would 
be the case if the window were originally square. The 
same effect is obtained from a square window and 
slightly trapezoidal torsion member. It will also be 
noted that the bosses 29 limit twisting of the connector 
sheet in the region adjacent the sides of the windows 
and prevent the protruding corners 41 from twisting 
out of the plane of the connector sheet. 
Since the door panel is relatively lightweight and the 

torsion bar extends the full length thereof there is a 
possibility of some flutter or rattling of the door as it is 
used. This possibility can be readily avoided by placing 
a thin rubber bumper between torsion bar and door 
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panel near the middle, or some flexible mastic or adhe 
sive can be put in the same location, 
Although a hollow square torsion bar is preferred be 

cause of its inherent torsional rigidity and the large area 
of contact between the connector sheet and torsion 
bar, other cross-sectional shapes may also be suitable, 
Preferably the bar is polygonal rather than circular in 
cross section since there is difficulty in transmitting the 
torsion loads to a circular torsion bar by clamping ac 
tion and welding or mechanical fasteners are expensive 
or relatively unsuitable for field application. When the 
torsion bar has more sides than four, it tends to ap 
proach circularity and transfer of loads thereto by 
clamping action is more difficult than with a square 
bar. A triangular torsion bar fitted through a triangular 
window can be employed with the apex of the triangle 
relatively nearer the door so that its base lies parallel 
to the face sheet and defines a connector sheet web for 
twisting. The area of engagement between the clamp 
and a triangular torsion bar is generally less than avail 
able when the torsion bar is square. 
Many other modifications and variations in the pres 

ent invention will be apparent to one skilled in the art. 
Thus, for example, the end clamps on the torsion bar 
can be connected to the face of the door panel by other 
means such as strong adhesive or mechanical fasteners. 
Modifications of the face sheet for engagement with 
other rails for holding the face sheet in engagement 
with the door panel can also be provided. Various pat 
terns of stiffening ribs or weakening notches can also 
be provided in the clamps so that they can be fabri 
cated of lighter gauge steel. 

It will also be noted that in lieu of twisting the web 
in a direction in line with the torsion bar that the same 
result of closing the window can be obtained by a trans 
verse twist. A spanner type tool straddling the web can 
be used for applying such a twist or one can simply use 
strong pliers. Twisting as described hereinabove is pre 
ferred, however, since one is reacting one portion of 
the web against another portion and there is no resul 
tant twist on the clamp as a whole which might tend to 
disengage it from the rail. A similar effect could be ob 
tained with a threaded member interconnecting sepa 
rated portions of the connector sheet on opposite sides 
of the window, but this would be more costly to make 
and install. Many other modifications and variations 
will be apparent to one skilled in the art and it is there 
fore to be understood that within the scope of the ap 
pended claims the invention may be practiced other 
wise than as specifically described. 
What is claimed is: 
1. A door stiffener comprising: 
a torsion bar having a length approximating the 
length of a door; and 

a pair of clamps for connecting the torsion bar to a 
door, each of said clamps comprising: 
a flat face sheet; 
means for connecting the face sheet tightly against 
the face of a door in a substantially fixed position 
adjacent an edge of the door; 

a connector sheet normal to the face sheet and in 
tegral therewith; 

a window through the connector sheet having one 
edge adjacent the face sheet and extending away 
from it towards the free edge of the connector 
sheet remote from the face sheet defining a web 
of connector sheet between the window and the 

6 
free edge, said window having a shape comple 
mentary to the cross section of the torsion bar 
and having sufficient clearance therefrom to per 
mit longitudinal sliding of the clamp along the 

5 torsion bar with the connector sheet normal to 
the length thereof; and 

said web being twistable from a first position in the 
plane of the connector sheet with the window 
clearing the torsion bar to a second position at 
least partly twisted out of the plane of the con 
nector sheet with the window pulled closed 
against the sides of the torsion bar. 

2. A door stiffener as defined in claim 1 wherein each 
clamp includes a hole through the center of the web for 
receiving a pin for twisting the web. 

3. A door stiffener comprising: 
a torsion bar having a length approximating the 

length of a door; and 
a pair of clamps for connecting the torsion bar to a 
door, each of the clamps comprising: 
a flat face sheet; 
means for connecting the face sheet tightly against 
the face of a door in a substantially fixed position 
adjacent an edge of the door, 

a connector sheet normal to the face sheet and hav 
ing one edge integral therewith and a free edge 
remote therefrom; 

a window through the connector sheet extending 
from the face sheet towards the free edge of the 
connector sheet remote from the face sheet de 
fining a web of connector sheet between the win 
dow and the free edge, said window having a 
shape complementary to the cross section of the 
torsion bar with one side parallel to the plane of 
the face sheet for defining one edge of the web, 
and having sufficient clearance therefrom to per 
mit longitudinal sliding of the clamp along the 
torsion bar with the connector sheet normal to 
the length thereof; 

said web being twistable from a first position in the 
plane of the connector sheet with the window 
clearing the torsion bar to a second position at 
least partly twisted out of the plane of the con 
nector sheet with the window pulled closed 
against the sides of the torsion bar; 

a notch in the free edge adjacent each end of the 
web defining window edge for partially localizing 
twist of the web; and 

a hole through the center of the web for receiving 
a pin for twisting the web. 

4. A door stiffener as defined in claim 1 wherein the 
torsion bar has a substantially cross section and the 

55 principal portion of the window through each clamp is 
substantially square. 

5. A door stiffener as defined in claim 1 wherein the 
principal portion of the window in each clamp is 
slightly trapezoidal with greater clearance from the tor 
sion bar adjacent the web than adjacent the face sheet. 

6. A door stiffener as defined in claim 1 wherein the 
torsion bar has a substantially square cross section with 
a laterally extending flange along the length thereof ad 

5 jacent a corner of the cross section and each window 
has a generally hat shape with base adjacent the face 
sheet. 

7. A door stiffener comprising: 
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a substantially square torsion bar having a length ap 
proximating the length of a door and a laterally ex 
tending flange along the length thereof, and 

a pair of clamps for connecting the torsion bar to a 
door, each of said clamps comprising: 
a flat face sheet; 
means for connecting the face sheet tightly against 
the face of a door in a substantially fixed position 
adjacent an edge of the door; 

a connector sheet normal to the face sheet and in 
tegral therewith; 

a generally hat shaped window through the connec 
tor sheet with base adjacent the face sheet and 
extending from the face sheet towards the free 
edge of the connector sheet remote from the face 
sheet defining a web of connector sheet between 
the window and the free edge, said window hav 
ing a shape generally complementary to the cross 
section of the torsion bar including a slightly 
trapezoidal portion so that there is relatively 
greater clearance from the torsion bar nearer the 
web than there is nearer the face sheet and hav 
ing sufficient clearance therefrom to permit lon 
gitudinal sliding of the clamp along the torsion 
bar with the connector sheet normal to the length 
thereof; 

said web being twistable from a first position in the 
plane of the connector sheet with the window 
clearing the torsion bar to a second position at 
least partly twisted out of the plane of the con 
nector sheet with the window pulled closed 
against the sides of the torsion bar; and 

a hole through the center of the web for receiving 
a pin for twisting the web. 

8. A door stiffener as defined in claim 1 for coopera 
tion with a panel door having a door edge rail along 
each end thereof clamped on the door wherein the 
means for connecting the face sheet against the face of 
a door comprises a portion of face sheet for extending 
between the door edge rail and the door and a pair of 
barbs on the extending portion for inhibiting with 
drawal of the face sheet from between the rail and 
door. 

9. A door stiffener comprising: 
a torsion bar having a hollow polygonal transverse 

cross section; and 
a pair of clamps slidably movable along the length of 
the torsion bar for connecting the torsion bar to a 
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8 
door, each of said clamps comprising: 
a generally L-shaped member having one sheet for 
engaging the face of a door and a second sheet 
for engaging the torsion bar; 

a window through a center portion of the second 
sheet having a shape substantially complemen 
tary to the cross section of the torsion bar and 
sufficient clearance therefrom to permit longitu 
dinal sliding of the clamp along the torsion bar 
subdividing the second sheet into two parts; and 

means connecting the two parts of the second sheet 
on opposite sides of the window for pulling the 
two parts closer together and against the side of 
a torsion bar in a window. 

10. A door stiffener as defined in claim 9 wherein the 
means for connecting the two parts of the second sheet 
comprises: 
a strip-like web integral with the two parts of the sec 
ond sheet and adjacent the window; and 

a hole through the center of the web for receiving a 
pin for twisting the web out of the plane of the sec 
ond sheet. 

11. A door stiffener as defined in claim 10 wherein 
the torsion bar is substantially square and the window 
is substantially square. 

12. A torsion bar clamp for connecting a door stiffen 
ing torsion bar to a door comprising: 
a flat face sheet for engaging a face of a door; 
a connector sheet normal to the face sheet and inte 

gral therewith; 
a polygonal window through the connector sheet ex 
tending from the face sheet towards the free edge 
of the connector sheet, said window having a pair 
of corners at the lateral edge thereof relatively 
nearer the free edge of the connector sheet remote 
from the face sheet for defining a strip-like web be 
tween the window and the free edge; and 

a hole through the center of the web for receiving a 
pin for twisting the web. 

13. A clamp as defined in claim 12 wherein the prin 
cipal portion of the window has a generally square 
shape with a pair of side edges approximately normal 
to the face sheet. 

14. A clamp as defined in claim 13 wherein the side 
edges of the window diverge slightly in a direction away 
from the face sheet. 

k ck ck ck k 


