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CONNECTING COVER STRIP AND HINGE FOIR lPIJlUNAL 
PANEL DOORS 

BACKGROUND OF THE INVENTION 

This invention relates to doors constructed of a plurality of 
side-by-side parallel panels that are mounted for guided move 
ment over trackways between open and closed positions in 
which, respectively, the door is located in horizontal or verti 
cal planes. The invention relates more particularly to an im 
proved hinge connection which provides for relative pivotal 
movement of adjoining panels as they travel to and from their 
closed positions, and is especially effective for doors in which 
the panels are fabricated from sheet metal. 

In panel doors, adjoining panels are connected by hinges so 
that they may pivot relative to each other during movement of 
the door between open and closed positions over guide 
trackways at opposite sides thereof. The guide trackways 
usually include a vertical section that determines the closed 
position of the door, a horizontal section at the upper end of 
the vertical section that determines the open position of the 
door, and a curved section which connects the vertical and 
horizontal sections and over which the panels travel between 
the vertical and horizontal sections. The provision of the 
curved trackway section requires that the panels pivot relative 
to each other as they move between their horizontal and verti 
cal positions, and the hinged connections that are required for 
this relative pivotal movement result in narrow passages or 
cracks between adjoining panels through which leakage of air 
or water may take place when the door is in its closed position. 
When the door is constructed of solid panels, each hinge con 
nection between adjoining panels is designed to move ad 
jacent edges of such panels into abutting engagement when 
the door moves to its closed position. In metal doors, the 
panels are fabricated from sheet metal, and a continuous 
hinge, in the nature of a piano-type hinge, extending over the 
entire width of the door, is commonly provided between ad~ 
joining panels and is designed to prevent leakage of air and 
water therebetween when the door is in its closed position. 
Continuous hinges of this type are obviously expensive and 
have not proved entirely satisfactory in practice. 

OBJECTS OF THE INVENTION 

One of the principal objects of this invention is to provide 
an improved connection between the adjoining panels of plu 
ral panel doors which will be effective to seal the space 
between the adjacent edges of such panels against leakage of 
air or water when the door is in its closed position. Although 
the connection of this invention is especially suited for use in 
doors in which the panels are fabricated from sheet metal, it 
will be understood that such connection is equally effective in 
doors having solid panels which, for example, are fabricated 
from wood or molded ?bers. 

BRIEF SUMMARY OF THE INVENTION 

In a manner to be described, the improved panel connection 
of this invention comprises a hinge that operates to hold ad 
joining panels with the adjacent edges thereof in spaced rela 
tion, and a flexible strip that covers and seals the space 
between such edges. Such flexible metal strip, according to a 
preferred embodiment of the invention, is fabricated from 
sheet steel and has a U-shape in transverse section such that its 
web straddles the space outwardly of the hinge axis, and its 
?anges extend inwardly on opposite sides of such axis and are 
connected with the adjacent edges of adjoining panels along 
the length of each. The speci?c U~shape of this flexible hinge 
strip is effective to distribute the stress, which results from 
?exing or bending movement thereof upon pivotal movement 
of adjoining panels, in such manner that stress concentrations 
which would otherwise result in early fatigue and breakage of 
the metal strip are thereby avoided. 
Other objects and advantages of this invention will become 

apparent from the following description. 
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2 
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 

DRAWINGS 

In the drawings, there is shown a preferred embodiment of a 
panel door which is constructed with the hinge and protective 
connecting strip of this invention. In this showing: 

FIG. I is a somewhat diagrammatic elevational view of a 
panel door constructed in accordance with the principles of 
this invention, the view being taken in a direction looking at 
the inside ofa door when it is in its closed position; 

FIG. 2 is a sectional view taken along the lines Il-II of FIG. 
1; 

FIG. 3 is a fragmentary elevational view, drawn to an en 
larged scale, and showing in greater detail the structure of a 
portion of the door shown in FIG. 1; 

FIG. 4 is an enlarged sectional view taken along the line 
l\/—IV of FIG. 3', 

FIG. 5 is a view taken substantially along the line V-—V of 
FIG. 4; 

FIG. 6 is an exploded and fragmentary perspective view il 
lustrating the manner in which the principles of the invention 
are applicable to doors in which the panels are fabricated from 
sheet metal; ' 

FIG. 7 is a perspective view of a further modification show 
ing a different form of sheet metal panel; 

FIG. 8 is an enlarged sectional view taken along the lines 
VIII~VIII of FIG. 7, which further shows insulating panels in 
stalled on the sheet metal panels; 

FIG. ‘9 is a view similar to FIG. 8 which shows the manner in 
which the U-shaped connecting strip of this invention ?exes 
upon pivotal movement of adjoining panels relative to each 
other; 

FIG. 10 is a fragmentary plan view taken in a direction 
along the line X-—X of FIG. Ill and looking at the inside of the 
door, which shows a further modification of sheet metal panel; 

FIG. III is an elevational view of the structure shown in FIG. 
It); and 

FIG. 12 is an end view ofa double panel. 

DETAILED DESCRIPTION 

The drawings show a panel door having a plurality of lights 
or panels P (FIGS. 1-4, 6-8) which are arranged in the usual 
side-by-side and parallel positions customarily employed in 
this type of door as perhaps best shown in FIGS. 1 and 2. Ad 
joining panels P are connected by hinges in a manner to be 
described for pivotal movement relative to each other about 
axis A—-A (FIGS. 1,3,4) as the door travels between'open and 
closed positions. As customary in this type of door, guide rol~ 
lers R (FIGS. 1,3,4) on opposite sides of the door are provided 
for guiding its movement over trackways T (FIGS. ll, 3, 4) at 
opposite sides of the door. Each of the trackways T includes a 
vertical section I, (FIGS. 2—4) a horizontal section 2 (FIGS. 1, 
2), and a curved section 3 which connects the upper end of 
the vertical section I with the outer end of the horizontal sec 
tion I. In the closed position of the door, as shown in FIG. 2, 
the rollers R are positioned in the vertical trackway sections 1, 
and the door panels P are in a common vertical plane. In the 
open position of the door, the rollers R are positioned in the 
horizontal trackway sections 2, and the door panels P are in a 
common horizontal plane. As the door travels between its 
open and closed positions, the rollers R travel over the curved 
trackway sections 3 and adjoining panels P must pivot about 
axis A--A relative to each other as they move between their 
vertically closed and horizontally open positions. The panel 
door thus far described and its manner of operation are con 
ventional. 

In accordance with the principles of this invention, adjoin 
ing panels P are connected by hinges H (FIGS. 1, 3) for 
pivotal movement relative to each other on axis A-A (FIGS. 
1, 3, 4) as the guide rollers R, which form part of such hinges 
in a manner to be described, travel over the curved trackway 
sections 3. In addition to providing for pivotal movement of 
adjoining panels P, the hinges H operate to hold such panels F 
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with their adjacent edges 4 (FIGS. 1, S, 7) spaced apart rela 
tive to each other and de?ning an elongated opening or space 
5 (FIG. I) therebetween. The space 5 between each adjoining 
pair of panels P is covered by the U~shaped metal strip S 
(FIGS. l-3, 5-9) of this invention, which in a manner to be 
described, forms part of the hinge H joining such panels P. A 
portion of one of the strips S in FIG. 1 has been broken away 
to show the edges 4 of adjoining panels P and one of the 
spaces 5 therebetween. The panels P, incidentally, may be 
solid, that is fabricated from wood, molded ?ber, or other 
solid materials, as illustrated diagrammatically in FIGS. 1-5, 
or they may be fabricated from sheet metal, either steel or alu 
minum, as shown in FIGS. 6-12. 
Each of the hinges H, as best shown in FIGS. 3, 5 and 6, 

comprises laterally offset hinge lugs 6 and 7 on opposite ends 
of angles 8 (FIGS. 1-6), which preferably are U-shaped steel 
channels that extend along the length of each end of the 
panels P. In the case of the solid panels P shown in FIGS. 1-5, 
the angles or channels 8 serve to protect the ends 9 (FIGS. 3, 
7) of the panels P, and, in the case of the sheet metal panels 
shown in FIGS. 6-12, the channels 8 serve to reinforce the 
sheet metal panels P against bending. The hinge lugs 6 and 7 
are provided with aligned openings 10 (FIGS. 5, 6) in which a 
stub shaft 11 (FIGS. 3-5) is received and held by lock-washers 
and retaining rings 12 (FIGS. 3, 4) and 13 (FIG. 3). The guide 
rollers R are rotatably supported by bearings (not shown) on 
the outer ends of the stub shafts 11. If desired, the stub shafts 
11 may be mounted in the openings 10 by a neoprene sleeve 
14 (FIG. 6) which is inserted through the openings 10 in the 
hinge lugs 6 and 7 before insertion of the stub shafts 11 
therein. When assembled in this manner, the shafts 11 func 
tion as pivot pins about which the hinge lugs 6 and 7 may pivot 
about axis A—A (FIGS. 1, 3, 4) when the guide rollers R ex 
tending therethrough travel over the curved sections 3 of the 
guide trackways T upon movement of the door between its 
.opened and closed position. 

The cover or hinge strips S are, as indicated above, U 
shaped in transverse section, and are fabricated from relative 
ly light-gage, low-carbon spring steel. Each of the strips S, 
when mounted in position on a door as shown in the drawings, 
has a web 15 (FIGS. 1-3, 5-9) which forms a portion of the 
outer surface 16 of the door, as shown in FIG. 5, and extends 
transversely with respect to the axis of the pivot pins 11. The 
side ?anges 17 (FIGS. 1-3, 5, 7, 9) of each strip S are posi 
tioned on opposite sides of the axis of the pivot pins 11 and are 
spaced equal distances therefrom. Such ?anges 17, moreover, 
extend inwardly from the outer surface 16 of the door, which 
is formed by the web 15, and have out-turned lips 18 (FIGS. 1, 
3, 5-7) which are secured to the inner surface 19 of each of 
the panels P along the entire length of the edges 4) as best 
shown in FIG. 1. The ?ange lips 18 are secured to the panels P 
in any convenient manner, as by fastening screws not shown in 
the case of solid panels P, or by welding or crimping when 
such panels are fabricated from sheet metal. When mounted 
in this manner, it will be apparent that each of the strips S 
completely covers the space 5 between adjacent edges 4 of ad 
joining panels P, and it will also be noted that the ?anges 17 
will be sprung inwardly toward the axis of the pivot pins 11 
when adjoining panels pivot relative to each other during 
movement between vertical and horizontal positions as best 
shown in FIG. 2 of the drawings. Due to the symmetric ar 
rangement of the cover strips S with respect to the axis A—A 
of the pivot pins 11, attention is particularly directed to the 
fact that the strips S in effect serve two additional functions. 
Initially, it will be noted that the strips S serve to maintain the 
spacing of the panel edges 4 relative to each other and, 
secondly, form an essential part of the hinges H during pivotal 
movement ofthe panels P relative to each other. 

ALTERNATIVE EMBODIMENTS 

Although solid panels P constructed from wood or molded 
?ber board may be used as shown in FIGS. 1-5 and as ex 
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4 
,plained above, the panels P are preferably fabricated from 
sheet metal, and, more speci?cally, from sheet steel, as shown 
in FIGS. 6 et seq. of the drawings. With reference ?rst to FIG. 
6, the panels P are fabricated from rectangularly corrugated 
steel sheets, and each has a reinforcing strip 8 secured to op 
posite ends thereof. Opposite longitudinal edges 4 of each of 
the panels P are formed with a ?ange 20 (FIG. 6), which is 
secured along its length, as by welding or other suitable con 
nection, to one of the edge ?anges 18 of a hinge strip S. The 
end channels 8 and the rectangular corrugations 21 (FIG. 6) 
in the panels P render such panels P rigid and prevent their 
bending during movement of the door between its opened and 
closed positions. The hinge lugs 6 and 7 are pivoted together 
about axis A—A by the roller stub shafts 11, either with or 
without the neoprene sleeve 14, as explained above in connec 
tion with the showing of FIG. 3. A door constructed and as 
sembled as shown in FIG. 6 will operate in the same manner as 
one having solid panels P as described above in connection 
with the showings of FIGS. 1-5. 

FIGS. 7-9 illustrate an additional modi?cation of a panel 
door having panels P that are fabricated from sheet steel. Each 
of the panels P in this showing has a ?at center portion 22 
(FIGS. 7-9) of planar shape with box-shaped ?anges 23 
formed along opposite edges 4 of each panel. Each of the box 
shaped ?anges 23 is shaped to provide a web 25 (FIGS. 7-9) 
that is parallel to the center portion 22, and has ?anges 26 and 
27 (FIGS. 7-9) extending inwardly therefrom, the inner end 
of each ?ange 26 being integrally connected along a line 28 
with one edge ofa center portion 22. The ?ange 27 extends in 
wardly to a point beyond the plane of the center portion 22 
and each has an in-turned lip 29 (FIGS. 7-9) for connection 
with a ?ange 18 along one edge of a hinge strip S. In this 
manner, the box-shaped ?anges 23, with reference to the 
flanges 27 and the provision of the lips 29 provide a recess 30 
in which opposite ends 31 of an insulating panel 32 are 
received and held as best shown in FIGS. 8 and 9. A door 
using the panels shown in FIGS. 7 and 8 is completed by ap 
plying end strips 8 (not shown) along the length of each of the 
ends 9 of the panels P, and hinge connections therebetween 
for pivotal movement relative to each other about an axis ex 
tending centrally of the hinge strips S as explained above. 
The enlarged showings of FIGS. 8 and 9 illustrate the 

manner in which the hinge strips S ?ex or bend about the axis 
A—A of the pivot pins 11 upon pivotal movement of adjoining 
panels P relative to each other as their respective guide rollers 
R move over the curved sections 3 of the guide trackways T. 
In FIG. 9, the relative axial position of one of the'stub shafts 
11 has been indicated in broken lines and, with reference to 
this showing, it will be apparent that the web 15 and the side 
?anges 17 of each strip S have a uniform curvature about the 
axis A—A of the stub shafts 11. Attention is particularly 
directed to the fact that the inner ends 33 (FIGS. 8, 9) of each 
?ange 17 have moved toward each other during pivotal move 
ment of the adjoining panels P out ofa common planar, either 
vertical or horizontal, position, and that as a consequence the 
web 15 of the hinge strip S has moved closer to the axis of the 
stub shaft 11. This ?exing movement of the hinge strip ?anges 
17 and the web 15 results in their uniform curvature, as in 
dicated above, about the axis A—A of the stub shaft 11, and 
thus distributes the bending stress due to pivotal movement of 
the panels P uniformly over the metal in the web 15 and the 
?anges 17. As a consequence, there is no concentration of 
bending stresses at the points 33, or the corners 34, where the 
?anges 17 join with the web 15, and there is thus no point at 
which such bending stress is concentrated in a manner which 
would otherwise result in early fatigue and breakage of the 
metal in the hinge strip S. 

In the constructions described above, the hinge strips S are 
fabricated separately and are subsequently connected to the 
panels P along the lengths of the opposite edges 4 of the panels 
P. The hinge strips S, however, may be fabricated as an in 
tegral part of each panel P as shown, for example, in FIGS, 10 
and 11 of the drawings. With reference to these ?gures, each 
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of the panels P comprises a ?at sheet metal center portion 35 
which has inwardly extending ?anges 3t’) and 37 extending lon~ 
gitudinally along opposite edges thereof. The flange 36 has an 
in-turned strap or ?ange 38 (FIGS. Ml, III) at its outer end, 
and a similar strap or ?ange 39 (FIGS. It), Illl) extends in an 
opposite direction from the other ?ange 37, the ?anges 3t} and 
39 lying in a common plane spaced inwardly from and parallel 
to the plane of the central portion 35. The ?ange 39 is in» 
tegrally connected with the ?ange 17 of a hinge strip S which 
has a second ?ange l7, and a connecting web 15 between the 
?anges 117 as described above. The ?ange 17 to the left as 
viewed in FIG. III has an out-turned strap or ?ange 40 for con 
nection to an adjacent panel P in a manner to be described. As 
shown in the drawing, the strap 40 is secured to the in-turned 
lip 38 on the flange 36 of an adjoining panel P. Channels 8 are 
applied to opposite ends of the panels P as described above 
and have hinge lugs 6 and '7 on opposite ends thereof as 
described above. At opposite ends, the ?ange 4M) has portions 
removed to provide notches Ill. for the reception of the ends 
All of the ?anges 43 at one side of the channels ti. Both ends 44} 
of the ?anges 45 at the opposite side of the channels 8 extend 
beyond the ends d2 of the ?anges 43 for engagement with the 
web ll5 of the strip S to limit pivotal movement of the panels P 
relative to each other. The channels 8 are secured to the 
panels P in positions such that the openings III in the over 
lapping hinge lugs 6 and 7 are aligned for the reception of stub 
shafts Ill, which extend centrally of the space between the 
?anges l7 of the hinge strips 3 as described above. Although 
the hinge strip S is integrally connected with one of the panels 
P in this showing, it ?exes and bends about the axis of the stub 
shafts III to provide for pivotal movement of the panels P in 
the same manner as the separate hinge strips S which are at 
tached to the panels P in the other modi?cations described 
above. 

If desired, a door may be constructed with two panels P in 
tegrally connected by a hinge strip S as shown in FIG. 12 of 
the drawings. This construction eliminates the need for a 
?ange or strip 40 and a connection between it and the ?ange 
38 as shown at the left of the modi?cation illustrated in FIG. 
11. Otherwise, the construction of the two panels P shown in 
FIG. I2 is essentially the same as that shown in FIGS. 10 and 
11. To facilitate an understanding of the panel construction 
shown in FIG. ill, the positions of the stub shaft pivot pins II 
have been shown in dotted lines. Otherwise, the same nu 
merals have been used in FIG. lit to designate the parts 
thereof that are similar to those shown in FIGS. lltl and II. For 
a double panel construction as shown in FIG. 12, the outer 
edge ‘I of one panel P is provided with a ?ange as for at 
tachment to a ?ange 47 along the edge of an adjacent panel. 
From the showing in FIG. 12, attention is particularly directed 
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to the fact that the invention can be used to provide a door in 
which all of the panels P, and the hinge strips S between ad 
joining panels P, are fabricated from a single strip of sheet 
steel. 
While several embodiments of my invention have been 

shown and described, it will be apparent that other modi?ca 
tions and adaptations of the invention may be made without 
departing from the scope of the appended claims. 

Iclaim: 
I. In a door having a plurality of side-by-side parallel panels, 

each having an outer horizontal surface and an inner horizon 
tal surface and movable over guide tracks between open and 
closed positions, the combination having: 

a. pivot means connecting adjoining panels with adjacent 
edges of said panels, de?ning a space therebetween and 
having a pivot axis extending longitudinally and centrally 
of said space; 

. a U-shaped ?exible strip disposed in said space and hav 
mg: 
1. a web, and 
2. sides, each extending through said space from said web 
and connected at the free end of said side to a portion 
of said inner horizontal surface of said panel, 

. said U-shaped ?exible member being adapted to close 
said space when said door is in said closed position; 

d. said web and said sides having a uniform curvature about 
said pivot axis when said door moves from said closed 
position to said open position thereby distributing the 
bending stress due to the pivotal movement of said panels 
uniformly over said web and said sides and preventing 
early fatigue and breakage of said U-shaped hinge strip. 

2. A door as de?ned in claim 1 characterized by said ?exible 
strip being fabricated from sheet steel. 

3. A door as de?ned in claim 11 characterized by the outer 
edges of said sides being connected with said panels along the 
entire length of said panels. 

d. A door as de?ned in claim ll characterized by having at 
least one of said panel edges. 

5. A door as de?ned in claim ll characterized by each of said 
panels having a reinforcing framework having angle members 
extending along opposite ends ofsaid panels. 

6. A door as de?ned in claim 5 characterized by said angle 
members having end portions that respectively project beyond 
the opposite edges of the panel reinforced thereby, and by said 
hinge means including means connecting said end portions on 
adjoining panels for pivotal movement about said axis relative 
to each other. 

7. A door as de?ned in claim 6 characterized by the said 
projecting end portions on adjoining panels overlapping and 
being offset relative to each other. 
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