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1. 

3,085,622 
TORSION BAR.MULTIPLESECTION 

DOOR BALANCE 
Kermit H. Burgin, Whitestown, Ind., assignor of fifty per 

cent to Frederick B. Cine, Indianapolis, End. 
Filed Aug. 22, 1961, Ser. No. 133,136 

3 Claims. (Cl. 160-19) 
This invention relates to a structure applicable to at 

least a two part door wherein the two parts are hinged to 
gether horizontally and hinged at the top of the upper 
part to a stationary frame about an opening such as 
would be found in garages, and through which automo 
biles would be driven. 
These doors are rather heavy, and many solutions 

have been offered to the public for offsetting the weight 
required to be lifted upon opening the door. In the pres 
ent invention, torsion bars are provided to interact be 
tween the two door sections adjacent the line of inter 
hinging of those sections one with the other. In so do 
ing, a very simple structure is provided in the absence 
of coil springs or weights and the like. Furthermore, an 
advantage of the structure embodying the invention is 
that the structure may be very readily adjusted so that 
the desired degree of lift of the door is had without vio 
lent action, and at the same time permitting the door sec 
tions to be lowered into the vertical planar state. 
These and many other objects and advantages of the 

invention will become apparent to those versed in the art 
in the following description of one particular form of 
the invention as illustrated in the accompanying draw 
ings, in which 
FIG. 1 is a view in inside elevation of a structure 

embodying the invention; 
FIG. 2 is a view on an enlarged scale of a torsion 

rod tensioning device in front elevation; 
FIG. 3 is a view in left hand end elevation as viewed 

in reference to FIG. 1; 
FIG. 4 is a view on an enlarged scale in vertical sec 

tion on the line 4-4 in FIG. 1; 
FIG. 5 is a similar view with the door in open posi 

tion; 
FIG. 6 is a view in section on an enlarged scale on 

the line 6-6 in FIG. 1; 
FIG. 7 is a further enlarged view in top plan of the 

structure shown in FIG. 2 but in right hand formation; 
FIG. 8 is a view also in an enlarged scale in eleva 

tion of the right hand side of the structure in FIG. 7; 
and 

FIG. 9 is a view in section on an enlarged scale on 
the line 9-9 in FIG. 1. 
A folding door generally indicated by the numeral 10 

is divided into an upper and lower section 1 and 12 re 
spectively. These two sections are hinged together along 
an approximtaely central horizontal line by the hinge 
13. The upper section i is hinged by its upper end 13a 
through a hinge 14 within a door frame 5, FIG. 5. In 
the form herein shown, the two sections 10 and 11 will 
swing outwardly, to the right, from the frame 5. The 
lower end of the door section 10 is supplied with a 
bracket 6 at each lower outer corner, and a stubshaft 17 
is carried therein to extend laterally therefrom and carry 
a roller 18, FIG. 6. This roller 18 in each instance is 
guidingly carried within a track 19. 
A torsion rod 20 is carried by brackets 21 and 22, one 

each respectively mounted on the door section 15 ad 
jacent the hinge i3 and near the outer ends of the rod 
20. The rod 20 after passing through the bracket 2i. 
is provided with a sharply turned integral length 23. 
This length 23 is arcuate to bow toward the lower door 
section 12, FIG. 4, from the bracket 21 and thence 
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curved outwardly to slide through a bracket 24 secured 
to the door section 2 at a distance below the hinge 3. 
The other end of this torsion rod 29 extends on 

through the bracket 22 to be rotatable therethrough as 
the rod 20 is also rotatable through the bracket 21, to ex 
tend into a torsion adjuster 25. Reference to FIGS. 7 
and 8 is had to show the structure of this adjuster 25. 
Across a U-shaped bracket 26 which is secured to the 
door section A on the right, is a cylinder 27 rotatably 
carried between the two bracket arms 28 and 29. A 
collar 30 on the cylinder 27 prevents endwise travel of 
the cylinder 27 to the right, and a star wheel 31 fixed to 
the cylinder 27 on the outside of the arm 29 prevents 
endwise travel to the left. A shank 32 is provided as 
an extension of the cylinder 27, herein shown as being 
square in shape. On the side of the arm 29, there is 
slidably held a pawl 33 which normally drops by reason 
of its own weight under the effect of gravitation into the 
path of the star wheel 31. 
The rod 20 enters axially of the cylinder 27, FIG. 7, 

and is engaged in a fixed manner to the cylinder 27 
by any suitable means, herein shown as by an end 34 
passing radially outwardly through the cylinder 27. The 
exact interconnection between the rod 20 and the cylin 
der 27 is immaterial so long as there is a fixed connec 
tion therebetween. Therefore, when the shank 32 is ro 
tated in a clockwise direction, FIG. 8, the shape of the 
teeth 3a on the wheel 31 is such that the pawl 33 will 
be lifted, but after being lifted over one tooth may drop 
down against the opposite side thereof to prevent coun 
terclockwise turning of the wheel 3. In this manner, 
the rod 20 may be twisted to give it the desired amount 
of twist which will cause the rod length 23 to bear with 
considerable force in the bracket 24 tending to cause the 
lower door section 2 to travel by its upper end outwardly 
from the frame i5. This tendency to swing the upper. 
end of the door section i2 outwardly also causes the sec 
tion. A to follow therewith. This action in turn causes 
the lower end 35 of the door section 2 to travel up 
wardly bearing on the roller 18 in the track 19, whereby 
the two door sections 1 and 2 move from the posi 
tions shown in FIG. 4, that is the planar substantially 
vertical positions to the folded positions as indicated in 
F.G. 5. In order to prevent binding of the door sec 
tions on one side when thus affected on the other side by 
the torsion rod 20 and its arm 23, the torsion rod is dupli 
cated but in reverse. This duplication consists of the em 
ployment of a second torsion rod 36 herein shown as lying 
behind the torsion rod 20. The right hand end of the 
torsion rod 36 is formed to have a downwardly extending 
length 37 which is bowed in the same manner as that 
of the length 23 to pass slidingly through a retainer 
bracket 38 mounted on the door section 2 to the right 
side thereof, FIG. 1, to be slidable longitudinally there through. 
The left hand end of the torsion rod 36 extends into 

a second torsion bar adjuster 25a which is a duplicate 
of the adjuster 25 with the exception that it is made in 
left handed manner as is shown in FIGS. 2 and 3 to 
have the shank 32 extend on the left as a means of 
twisting axially the bar 36 in order to cause the length 
37 to apply a pressure from the inside of the door sec 
tion 12 through the bracket 38 tending to push the up 
per ends of the section 2 outwardly along the hinge 3. 
In other words the two lengths 23 and 37 cooperate to 
apply preferably an equal pressure against the door 
section 12 as described. 
The adjusters 25 and 25a are manipulated to apply 

that pressure on the door section 12 which will permit 
it to remain in the planar condition, FIG. 4, and yet 
which will permit an assistance to the lifting of the 
section 12 to the position shown in FIG. 5 where those 
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lengths 23 and 37 will work the two sections in their up 
permost positions of travel. It will cause some pressure 
from the inside of the door sections and 12 along their 
hinged opposing edges to cause them to travel outwardly 
initially whereupon the torsion rod lengths 23 and 37 
will take over to a great degree the lifting of the door 
sections. Of course the door may be opened from the 
outside, that is the right hand side as viewed in FIG. 
4, by pulling the adjacent edges of the two sections out 
wardly. 
The two torsion rod lengths 23 and 37 are made in the 

arcuate manner in order to prevent the ends 23a and 37a 
from digging into the lower door section 12 as they would 
if these lengths were made in straight lines. This bow 
ing of these lengths 23 and 37 preserves the full pres 
sure effect of these lengths without being diminished by 
friction of such digging action. 
Thus it is to be seen that a very simplified structure is 

provided and one which is easily operated and adjusted. 
The lengths of the door sections 11 and 12 and the lo 
cations of the rollers 8 are made to be such that the 
lower section 12 will come up into close proximity with 
the section 11 as indicated in FIG. 5 so that the maxi 
mum height possible in the opening of the frame 15 may 
be employed to permit an automobile to pass under the 
opened door. 

Therefore while I have described my invention in the 
one form as now best known to me and as illustrated 
in the drawings, structural deviations from that form 
may be employed without departing from the spirit of 
the invention, and I therefore do not desire to be limited 
to that precise form any more than may be required by 
the following claims. 

I claim: 
1. The combination with a two part door, one part 

hinged to the other; means rockably supporting the door 
from the upper end of one part; the other part hanging 
normally from the lower end of the upper part to have 
both parts in a common, substantially vertical plane; sub 
stantially vertically disposed track means along opposite 
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4. 
sides of said door parts and in a common plane; and 
means interengaging the lower door part with said track 
means, whereby the hinge line between the two parts will 
swing outwardly from the plane of the track means and 
the lower door part will raise and lower along said track 
at said interengaging means upon outward Swinging of 
the upper door part: of a torsion bar extending acroSS 
said door upper part adjacent said hinge line; an arm ex 
tending approximately at a right angle from one end 
of the bar and along the door lower part; means 
mounted on said lower part and engaging the other 
end of said bar axially twisting the bar to press said arm 
against the door lower part; bracket means mounted on 
the door upper part intermediate said arm and said twist 
ing means, through which brackets the bar may rotate; 
said arm urging upward travel of the door lower part in 
relation to the Swinging of the door upper part; a second 
torsion bar extending along the first bar across said door 
upper part adjacent said hinge line; an arm extending 
from an end portion of said second bar at the door side 
opposite from the first arm and downwardly over the 
door lower part; means mounted on the door upper part 
for twisting said second bar to urge its arm away from 
the door lower part; said brackets also rotatably sup 
porting said second bar; and other brackets, one for each 
of said arms fixed to said door lower part and through 
which the arms may slide. 

2. The structure of claim 1 in which said arms are 
bowed to curve away from the door lower part. 

3. The structure of claim 1 in which there are means 
adjustably retaining said bars individually in selected de 
grees of twist. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

1,857,756 Headley --------------- May 10, 1932 
2,032.951 Pixley ----------------- Mar. 3, 1936 
2,831,219 Nelson ---------------- Apr. 22, 1958 
2,984,517 Farrow et al. ----------- May 16, 1961 


