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3,220,519
DOOR CONSTRUCTIONS
Erast J. De Ridder, Richmond, Va., assignor, by mesne
assignments, to Youngstown Steel Dcor Compary,

Cleveland, Ohio, a corperation of Ghio
Continuation of abandoned application Ser. No. 675,176,

July 30, 1957, This applicatiosn Mar. 25, 1959, Ser.

No. 801,564

9 Claims. (Cl 189—46)

This application is a continuation of my copending ap-
plication Serial No. 675,176, filed July 30, 1957, now
abandoned.

The object of the present invention is to provide a
strong and rigid door construction suitable for freight
cars and consisting of extruded metal sections, preferably
of aluminum alloy. The construction embodies top and
base extruded elements and intermediate interlocking ele-
ments, together with side channel members, all providing
for ease of insertion and assembly into a rigid structure.

The invention will be described with reference to the
accompanying drawing, in which:

FIG. 1 is a view in front elevation of the assembled
structure.

FIG. 2 is a fragmentary view in elevation showing
a left hand corner of the structure shown in FIG. 1.

FIG. 3 is a horizontal section on the line 3—3, FIG. 2.

FIG. 4 is a fragmentary view showing the upper right
hand corner of the structure shown in FIG. 1.

FIG. 5 is a horizontal section taken on the line 5—S5,
FIG. 4.

FIG. 6 is a somewhat enlarged vertical section on the
line 6—§, FIG. 1.

FIG. 7 is a view in perspective and partial section
showing the lower left hand side frame member, base
panel member and H-shaped connector.

FIG. 8 is a fragmentary section taken on the line 8—8§,
FIG. 6, FIG. 8a is an enlarged section taken on the line
8a—8a, FIG. 6.

FIG. 9 is a fragmentary perspective view of a modified
form of intermediate panel.

FIG. 10 is a transverse section on the line 10—10,
FIG. 9.

FIG. 11 is a transverse section on the line 311—11,
FIG. 16.

The invention is characterized by the provision of two
vertical side frame members which tie between them a top
element, a box-like base element formed in two sections
and an intermediate series of panels which interlock with
each other and with the top and base elements, the
side frame members being riveted or welded to the ele-
ments and panels to form a rigid combination.

Referring to FIGS. 1 to 8 of the drawings, the top
element consists of a major wall or panel portion 1 hav-
ing a slightly back-set top terminus 2 which carries a rear-
wardly extending horizontal flange 3. At the base of
terminus 2 is a forwardly extending flange or rib 4 hav-
ing an inset vertical wall or depending flange 5. At the
base of major wall 1 is a forwardly projecting flange or
rib 6 merging into a vertical wall or depending flange-like
extension 7. The free edge of vertical wall 7 is prefer-
ably in-turned or beaded, as at 77 (FIGURE 8a), and
wall 1 extends a slight distance below flange 6 to define a
nose portion or lip 1xx having a convex surface opposed
to the extension 7. The convex surface of the lip 1xx
merges at the base of the latter into a recess or groove 1x
preferably having a curved bottom.

Interfitting with the convex surface and groove 1x of
the lip 1xx is a complementary groove and nose 9x con-
figuration at the base of a forwardly extending rib 9’
at the top of an underlying panel 9. The rib 9’ fits flush
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against the 1ib 6 and has a depending extension 9"
which is received snugly between the rib 6 and the bead
7’ on the extension 7 and fits flush against the latter.
In a sense, it will be seen that the rib 9’ and extension
9" constitute a reversely-turned portion of the panel 9.

Into the said recess at 1x of vertical wall 1 is projected
the nose 9x of an underlying panel wall 9, the nose being
carried at the rear of an L-shaped forward extension at
the top of wall 9. The lower end of the panel 9 is formed
with the same elements or configurations 1xx, 6 and 7 as
carried by wall 1 and hence the same reference characters
have been applied thereto. Also, panel 9 is preferably
formed with an intermediate reinforcing L-shaped flange
or rib at 8. In accordance with the height of the door,
the interlocking panels as exemplified by panel 9, are re-
peated until the two-part base of the structure is reached.

The hollow base consists of a back wall or panel portion
11 having at its bottom a forwardly extending base rib
12 which carries an upstanding front flange like extension
13. At its top the back wall 11 carries a forwardly
projecing flange 14 at the rear of which rises a slightly
forwardly offset extension 15 of the wall 11. Above the
rib 14 the forward face of the extension 15 is provided
with a horizontal thickened area or rib 15x formed with
a groove-seat in its under surface. The top of extension
15 is formed the same as the top of panel 9, and inter-
locks with the immediately above panel in the same man-
ner. The hollow base is completed by a front panel 11x
the Jower portion of which overlaps upstanding extension
13 of member 11. Preferably, the overlapping portions
of extension 13 and panel 11x are appropriately thinned
or recessed on their opposed sides so that both sides of
the extension and panel are flush with each other. The
top of the panel 11x has an inturned flange or rib 1%’
which overlies the rib 14 and has an upstanding exten-
sion 11" disposed flush against the extension 15. The
upper edge of the extension 11" fits snugly in the seat in
the underside of the rib 15x.

The right hand vertical frame member 17 is shown
more particularly in section, FIG. 8 and in FIG. 5. It is
a channel member which receives the ends of the panels
I, 9, and any intermediate like interlocked panels and
which may secure such panels in position by any desired
securing means, as by rivets 20, FIG. 5. However, the
hollow base is connected to the right hand vertical frame
member 17 by an H-connector 21 secured to the vertical
frame 17 by rivets, as shown in FIG. 6, or by welding if
desired.

The left-hand vertical frame member is shown at 22
FIG. 7, and is substantially the same as the right hand
frame member 17, but reversed in direction. It receives
the same H-connector 2% for the hollow base of the
structure, and, as shown in FIGURE 3, it receives the
top and intermediate panels in the same manner as does
the right-hand frame member 17.

In the modified panel structure shown in FIGS. 9 to 11
inclusive it will be understood that the lower end of
wall 1, FIG. 6 will be formed in the manner shown in the
cross section part of FIG. 11 and at the right-hand side
of FIGURE 9, and therefore will have an outwardly ex-
tending slightly downwardly inclined rib 22 merging into
a depending extension 23 which will lie vertically. Wall
23 terminates with a nose or inturned lip 24 having a con-
vex inner surface facing the rib 22. The extension 23
also is formed with an inner rib 25 the surface of which
is concavely rounded at that area directly opposite nose
24. Preferably, the opposed rounded surfaces of the lip
24 and rib 25 have a common center of curvature as
described more in detail in my copending application
Serial No. 830,856.

The said modified end of wall 1 is formed with a
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slightly outwardly offset extension or leg 26 having a
hooked shaped end 27, and wall 1 slightly projects be-
hind leg 26 to provide an inclined abutment at 28.

The top: of the underlying panel to be interlocked
with the said modified lower end of panel 1 will be
formed as shown in section FIG. 10 and at the left-hand
side of FIGURE 9. It will have an outwardly extend-
ing upwardly inclined rib 29, projecting from its major
wall portion 30 below the top thereof. Near its top
rib 29 will merge into a normally vertical extension 30x
which carries an inwardly directed flange-like rib 35
having a surface opposed and complementary to the
rounded surface of the lip 24. At the juncture of the
rib 29 with its extension 30x is a groove complementary
to and for the reception of the lip 24. Preferably, the
inner side wall of the groove is undercut, as shown, and
the center of curvature of the curvature of the grooved
wall of the groove and the curved outer surface of the
rib 35 is at the junction of the undercut wall of the
groove with the outer surface of the rib 29, for reasons
described more in detail in the above-mentioned co-
pending application. The free edge of wall portion 39
is inclined so as to abut the inclined face 28, and the
wall 30 is formed with an outwardly extending ridge 31
to be engaged by hook 27.

The intermediate panels, that is to say those under-
lying panel 1 will have the same top and bottom form
formations, and one of said intermediate panels is shown
in FIG. 9, the interlocking ends being the same as those
of FIG. 10 and FIG. 11. Therefore FIG. 9 bears the
same reference characters.

It will be understood that the hollow base of the door
is adapted for internal mounting of rollers, as sche-
matically indicated at 37, FIG. 1, and means, when used,
for raising and lowering the rollers according to known
mechanism for that purpose.

Fundamentally the construction consist of a frame
composed of the side members 17, 22 and the top and
bottom members 1 and 11, 11x, between which and
interlocked therewith, and to themselves are the panel
strips 9.

In assembling the structure of FIG. 1, the top flange 11’
of member 11x of the hollow base is brought in an out-
ward and upward inclined against flange 14 of the co-
acting member 11, and then swung down until the upper
edge of the extension 11 enters the bottom groove of
the rib 15x, and the lower portion of inner face of mem-
ber 11x will abut upstanding extension 13. Assembly
of the intermediate panel strips 9 is simple, and as shown
in FIG. 8a with respect to top wall portion 1 and the
under lying panel strip 9. The nose portion 1xx of wall
member 1 is placed in register with the groove under
lying nose 9x at the top of member 9, and with the wall 1
rearwardly inclined. Wall 1 is then moved to vertical
position so that the ribs 6 and 9’ abut one another. In
this connection, it will be seen that if the elements 1 and
9 are thus pivoted into interlocking engagement, the
extension 9 will ride over the bead or inturned edge 7’
on the extension 7 with one or the other of the parts
yielding slightly, until the edge of the extension 9" snaps
into place behind the bead with a latch-like action and
locks the parts together.

The above operation is the same with respect to the
respective intermediate panel strips 9, of FIG. 6, which
are brought into interlocking engagement with each other
and with base member 11 as the case may be. In com-
pleting the assembly the vertical frame members 17, 22
are brought into position and welded or riveted to the
top wall 1 and/or its front flange 5, the panel strips 9
and their vertical walls 7 and to the base member 11,
11x or one of them.

When the H-connectors 21 are used, the base wall
members 11, 11x can be held in the assembly without
welding or riveting, inasmuch as such connection will
be via said connectors.
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In assembling the structure with the modified inter-
lock of FIGS. 9 to 11, it will be understood that the
top of base wall 11 and that of each intermediate panel
will have configured edge portions as shown in cross-
section FIG. 10, and that the bottom of each of these
members will have a complementarily configured edge
portion as shown in dotted lines in that figure. In
bringing the members into interlocking position, as ex-
emplified in FIG. 10 by top wall 1 and underlying panel
strip 3@, the lip 24 is placed in the complementary groove
at the outer edge of rib 29 in the panel 38, with the wall 1
outwardly inclined. Then the wall 1 is moved to the
vertical so that the hook 27 will ride over and latch with
the rib 31 to interlock the parts as shown in FIGURES
10 and 11 and provide a box beam effect. When the
spaced means for interlocking are closely fitted, com-
pensation will be given by required slight spring action
of the parts.

In both forms of interlock along the configured edge
portions lengthwise of each of said sections latches, or
two spaced pivotally interlocked joints are provided for
holding the elements against relative movement either
forwardly or rearwardly when the assembly is held in
vertical position. The side frame members also hold
the elements vertical against relative hinging action, but
they are not required to be major strain-resisting elements.

It will be seen that in a sense the rib 6 and extension 7
together with the lip ixx, of the interlocked joint shown
in FIGURES 6 and 8a, define a channel-like configura-
tion having one of its side walls undercut by the groove
1x. The rib 9 and its extension 9"’ together with the
nose 9x may be considered to be a tongue-like configura-
tion which is complementary to and adapted to interfit
with the aforementioned channel-like configuration. The
same terminology may also be applied to portions of the
interlocked joint illustrated in FIGURES 9-11, wherein
a channel-like configuration is defined by the extension 23,
rib 25 and nose 24 and a tongue-like configuration is
defined by the extension 30x and rib 35. It also will be
seen that the inturned bead 7’ of the FIGURE 8a con-
struction and the ridge 31 of the FIGURE 10 construc-
tion can be considered to be ridge-like latch-keeper means,
while the extension 9" and the extension 26 and hook 27
may be considered to be tongue-like latch-bolt means.

It will be understood that various modifications may
be made in the form and arrangement of the elements
constituting the embodiments shown without departing
from the spirit of the invention. Thus at the areas where
two parts are interlocked, one with a groove and one
with a nose, for example, these elements obviously can
be reversed as to the parts which carry them.

Having described my invention, what I claim and desire
to secure by Letters Patent is as follows:

1. A door assembly comprising a base section, a top
section, elongated intermediate extruded panel sections,
all of said sections being formed of aluminum or the
like with configured edge portions lengthwise of each of
said sections being adjacent a complementarily configured
edge portion of another of said sectioms, spaced means
for substantially pivotally locked engagement along
spaced surface portions of each of the adjacent con-
figured edge portions, said adjacent edge portions in sub-
stantially pivotally locked engagement such that two
spaced pivotally interlocked joints secure each pair of ad-
jacent sections and define a substantially flat uninter-
rupted surface on one face therecof at the joint there-
between, and side reinforcing extruded members secured
to the ends of said sections, one of the adjacent edge
portions of each interlocked pair thereof being provided
with a flat-bottom channel extending therealong and dis-
posed entirely to one side of said one face of the corre-
sponding section, said channel having one of its side-
walls provided with an undercut portion, and the other
edge portion of said pair being provided with a reversely
turned portion complementary to and interfitting snugly
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within said channel, the construction and arrangement of
said edge portions being such that to assemble a pair of
adjacent edge portions, said reversely turned portion is
partially engaged with said one side wall with the cor-
responding sections inclined relative to each other and
then said sections pivoted about such engagement into
a coplanar position of interlocked engagement, and in-
cluding ridge-like latch-keeper means extending along one
of said edge portions and tongue-like latch-bolt means
extending along the other of said edge portions, said
latch means being mutually engaged for restraining said
sections against unlocking reverse pivotal movement and
that portion of said edge portion which defines at least
one of said latch means being resilient so that said one
latch means can ride over the other into locking engage-
ment as said sections are pivoted into said coplanar po-
sition.

2. A door assembly comprising a base section, a top
section, elongated intermediate extruded panel sections,
all of said sections being formed of aluminum or the like
with configured edge portions lengthwise of each of said
sections being adjacent a complementarily configured edge
portion of another of said sections, spaced means for
substantially pivotally interlocked engagement along
spaced surface portions of each of the adjacent con-
figured edge portions, said adjacent edge portions in sub-
stantially pivotally interlocked engagement such that two
spaced pivotally interlocked joints secure each pair of
adjacent sections and define a substantially flat uninter-
rupted surface on one face thereof at the joint therebe-
tween, and side reinforcing extruded members secured
to the ends of said sections, one of the adjacent edge
portions of each interlocked pair thereof being provided
with a rib extending therealong and projecting from the
other face of the corresponding section, a lip disposed
generally in the plane of said section and overhanging
the outer side of said rib, and a flange-like extension on
said rib opposed to said lip having a latch-keeper ridge
on its inner side spaced from said rib, said lip being pro-
vided with a convexly curved surface opposed to said
extension and partially defining a groove adjacent the
base of said rib, and the other edge portion of said pair
is provided therealong with a groove and a nose portion,
complementary to and interfitting snugly with said lip
and groove along said one edge portion, and a rib hav-
ing a reversed flange-like extension, the outer surfaces
of said last-mentioned rib and extension being comple-
mentary to and fitting snugly against said outer side of
said first-mentioned rib and said inner side of said first-
mentioned extension between said ridge thereon and said
first-mentioned rib, the construction and arrangement of
said edge portions being such that to assemble a pair
thereof said lip on said one edge portion may be par-
tially engaged with said groove on the other with the
corresponding sections inclined relative to each other and
then said sections: pivoted about such engagement into a
coplanar position of interlocked engagement with said
reversed extension riding over said ridge until it snaps
into place therebehind.

3. A door assembly comprising a base section, a top
section, elongated intermediate extruded panel sections,
all of said sections being formed of aluminum or the
like with configured edge portions lengthwise of each of
said sections being adjacent a complementarily configured
edge portion of another of said sections, spaced means
for substantially pivotally interlocked engagement along
spaced surface portions of each of the adjacent con-
figured edge portions, said adjacent edge portions in sub-
stantially pivotally interfocked engagement such that two
spaced pivotally interlocked joints secure each pair of ad-
jacent sections and define a substantially flat uninter-
rupted surface on one face thereof at the joint therebe-
tween, and side reinforcing extruded members secured to
the ends of said sections, each pair of adjacent edge por-
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tions defines a hollow tubular configuration having some
of the characteristics of a box beam.

4. A door assembly comprising a base section, a top
section, elongated intermediate exiruded panel sections,
all of said sections being formed of aluminum or the like
with configured edge portions lengthwise of each of said
sections being adjacent a complementarily configured
edge portion of another of said sections, spaced means
for substantially pivetally interlocked engagement along
spaced surface portions of each of the adjacent configured
edge portions, said adjacent edge portions in substantially
pivotally interlocked engagement such that two spaced
pivotally interlocked joints secure each pair of adjacent
sections and define a substantially flat uninterrupted sur-
face on one face thereof at the joint therebetween, and
side reinforcing extruded members secured to the ends
of said sectioms, one of the adjacent edge portions of
each interlocked pair thereof being provided with a rib
extending therealong and projecting from the other face
of the corresponding section, a forwardly extending
flange-like extension on said rib terminating in an in-
turned lip having a convexly curved surface opposed to
said rib and partially defining a groove adjacent the base
of said lip, a rib-like flange on the inner side of said ex-
tension opposed to said lip, and a tongue-iike forwardly
extending projection at the base of said rib extending gen-
erally parallel to but offset inwardly from the one face
of said section, said projection terminating in a hook-like
end, and the other edge portion is provided with a rib
extending therealong, projecting from the other face of
its section, and terminating in a reversely turned portion
complementary to and fitting snugly within the channel-
like space defined by said extension, lip and flange on
said onme edge portion, and said last-mentioned rib also
is provided with a groove complementary to and snugly
receiving said lip, and said other edge portion also being
provided with a forwardly extending projection which
overlies said projection on said one edge portion and has
a ridge engaged by said hook-like end, the construction
and arrangement of said edge portions being such that
said reversely turned portion can be partially engaged
within said channel-like space with said sections inclined
relative to each other and then the latter pivoted about
said partial engagement into a coplanar position of in-
terlocking engagement with said hook-like end riding
over said ridge until it snaps into place thereover.

5. A set comprising at least two panel-like extruded
metal sections having straight edge portions provided
with complementary profile configurations adapted to be
assembled into snug interlocking engagement to form at
least a portion of a panel having a substantially flat and
uninterrupted surface on ome face thereof at the joint
between said sections, the edge portion of a first of said
sections being provided with a flat-bottom channel ex-
tending therealong and disposed entirely to one side of
said one face of said first section, said channel having one
of its side walls provided with an undercut portion, the
edge portion of a second of said sections being provided
with a reversely-turned portion complementary to and
adapted to interfit snugly within said chanmnel, the con-
struction and arrangement of said edge portions being
such that said reversely-turned portion can be partially
engaged within said channel with said sections tilted rela-
tive to each other and then said sections pivoted about
such partial engagement into a coplanar position of in-
terlocking engagement, said edge portion of one of said
sections having ridge-like latch-keeper means extending
therealong and the edge portion of the other of said sec-
tions having tongue-like latch-bolt means extending
therealong, both of said latch means being adapted to be
mutually engaged, when said sections are in interlocking
engagement, for restraining the latter against unlocking
reverse pivotal movement, that portion of said edge por-
tions which defines at least one of said latch means being
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resilient so that said one latch means can ride over the
other into locking engagement as said sections are pivoted
into said coplanar position.

6. The structure defined in claim § in which the edge
portions of said sections, when in interlocking engage-
ment, define a hollow tubular configuration extending
along the joint between said sections and having some of
the characteristics of a box beam.

7. A set comprising at least two panel-like extruded
metal sections having straight edge portions provided with
complementary profile configurations adapted to be as-
sembled into snug interlocking engagement to form at
least a portion of a panel having a substantially flat and
uninterrupted surface on one face thereof at the joint
between said sections, a first of said sections having along
its edge portion an integral rib projecting from the other
face of said section, a lip disposed generally in the plane
of said section and overhanging the outer side of said
rib, and a flange-like extension on said rib opposed to
said lip and having a latch-keeper ridge on its inner side
spaced from said rib, said lip being provided with a con-
vexly curved surface opposed to said extension and par-
tially defining a groove adjacent the base of said lip,
a second of said sections being provided along its edge
portion with a groove and a nose portion complementary
to and adapted for snug interfitting engagement with said
lip and groove on said first section, said second section
also being provided along its edge portion with a rib
having a reversed flange-like extension, the outer sur-
faces of said last-mentioned rib and extension being com-
plementary to and adapted to fit snugly against said outer
side of said first section rib and the inner side of its ex-
tension, between said ridge thereon and said first-men-
tioned rib, the construction and arrangement of said parts
being such that said lip on said first section may be par-
tially engaged with said groove on said second section
with both sections inclined relative to each other and then
said sections pivoted about such partial engagement into
a coplanar position of interlocked engagement with said
reversed extension riding over said ridge, on said pivotal
movement, until. said extension snaps into place behind
said ridge.

8. A set comprising at least two extruded metal sec-
tions having plane surface portions terminating in straight
edge portions provided with complementary profile con-
figurations adapted to be assembled into snug interlock-
ing engagement with said plane surface portions in co-
planar disposition, a first of said sections having an in-
tegral wall extending along its straight edge portion op-
posite its plane surface, a lip along said edge portion
overhanging the outer side of said wall and having a
convexly-curved inner surface partially defining a groove
adjacent the base of said lip, a flange on the outer side
of said wall having a surface opposed to said lip, a sec-
ond of said sections having an integral rib extending
along its straight edge portion opposite its plane surface
and provided with a pair of oppositely facing surfaces,
one adjacent the base of said last-mentioned rib and one
adjacent the free edge thereof, said pair of surfaces being
complementary and conforming respectively to said
flange and lip opposed surfaces on said first section for
snug interfitting engagement therewith when said edge
portions of said sections are interlocked, said surface
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adjacent the base of said second section rib defining a
portion of a groove which is undercut as respects said
plane surface portion of said second section, said lip being
complementary and having surfaces conforming to said
groove, whereby a portion of said second section adja-
cent said groove overhangs said lip when said sections are
assembled, the arrangement being such that said com-
plementary surfaces on said first section lip and on said
second section groove can be partiaily engaged with said
plane surface portions of said sections inclined relative
to each other and then said sections pivoted about such
partial engagement into a coplanmar position of inter-
Jocked engagement.

$. A set comprising at least two extruded metal sec-
tions having plane surface portions terminating in straight
edge portions provided with complementary profile con-
figurations adapted to be assembled into snug interlock-
ing engagement with said plane surface portions in co-
planar disposition, a first of said sections having along
its straight edge portion a lip-like configuration that side
of which is opposite said plane surface portion of said
one section being convexly-curved and bead-like with the
center of curvature at said plane surface portion of said
one section, the curved surface of said one side of said
configuration extending on opposite sides of a plane
which is generally normal to said plane surface portion
of said one section and includes said center of curvature,
the tip of said configuration being offset inwardly of said
plane surface portion of said one section, a second of
said sections having along its straight edge portion an
undercut groove complementary and having surfaces con-
forming to said lip-configuration for interlocking engage-
ment therewith, one edge of said groove being offset in-
wardly of said plane surface portion of said second sec-
tion and the other edge of said groove substantially co-
inciding with said center of curvature when said sections
are assembled, the construction arrangement of said sec-
tions being such that said lip-like configuration can be
partially engaged in said groove with said plane surface
portions of said sections inclined relative to each other
and then said sections pivoted about such partial engage-
ment into interlocking engagement and to dispose said
planar surface portions in the same plane, said sections
including surfaces separate from said lip-like configura-
tion and said undercut groove and adapted to be engaged
when said sections are assembled to restrain said pivotal
movement beyond the point of said planar disposition of
said plane surface portions.
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