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11 Claims.

The invention relates to a wall panel construc-
tion, and more particularly to a door structure
built of sheet metal.

It is among the objects of the invention to pro-
vide a door structure of this class which is very
strong and rugged, yet light in weight and easy
to fabricate, whereby it can be produced at low
cost. :

These objects are attained by fabricating the

door of "light-gauge, high strength sheet metal

such as stainless steel, the parts entering into
the door structure being largely constituted by
strip material which is pre-formed into the de-
sired configuration by die forming operations
either by the use of draw rolling dies or other-
wise. The parts entering into the structure are
so formed in their margins that they can be
readily joined together in subassembly and final
assembly, in the main, by simple spot welding
operations. The structure is adapted for sub-
assembly into inner and outer panels, one of
which is built up of channel members the bot-
tom walls of which form one face of the door
and the adjacent side walls of which overlap and
are secured together. Certain of these side walls
are laterally flanged, these flanges being disposed
parallel to the opposite face of the door, and
the other panel is secured in final assembly to
these flanges so as to constitute the main body
of the door by a structure comprising a plu-
rality of parallel box cross-sectional elements
secured together in their margins. The door is
further constructed to facilitate the assembly of
the marginal and window frame members with

the outer and inner panels and to stiffen and °

strengthen the door structure in these and other
regions.

Other and further objects and advantages, and
the manner in which they are attained, will be-
come apparent from the following detailed de-
scription when read in connection with the draw-
ings forming a part hereof. .

In the drawings:. .

Fig. 1 is an inside elevational view of a door
according to the invention adapted more par-
ticularly for use as a siiding baggage compart-
ment door for railway vehicles;

Figs. 2, 3, 4, 5 and 6 are sectional views on an
enlarged scale, parts being broken away, the sec-
tions being taken substantially along the corre-
spondincly numbered section lines indicated on
Pig. 1 and looking in the direction of the arrows
at the ends of the section lines; _

Fig. 7 is a view similar to Fig. 1 showing the

invention applied to a hinged door adapted for
use on railway vehicles; ) :
Figs. 8, 9, 10 and 11 are, in the case of Figs. 8,

. 10 and 11, enlarged sectional views, and, in the
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case of Fig. 9, an enlarged plan view, these views
being taken along the correspondingly numbered
section lines of Fig. 7 looking in the direction of
the arrows at the ends of the section lines;

Figs. 12 and 13 are, respectively, enlarged frag-
mentary views of the top and bottom corners of
the hinged side of the door showing the manner
of application of the hinges.

Referring now to Figs. 1 to 6, inclusive, it will
be seen that the door comprises inner and outer
panels designated generally by the reference nu-
merals 10 and 11, These panels extend from side
to side and top to bottom of the. door except
where they are interrupted by the window open-
ings, designated 12, in this case two in number
and arranged side by side in the upper portion
of the door. : )

The inner panel 18 may comprise a substan-
tially smooth sheet conforming to the inner face
of the door, while the outer panel I is a com-
posite structure designed to provide both fram-
ing and paneling and adapted to be assembled
as a subassembly unit prior to its final assembly
with the inner panel. ‘

As clearly appears from Figs. 1 and 5, the outer
panel {{ is built. up, in its main body in the
region below the window openings, of a plurality
of vertically extending channelsy the lateral ones
designated, respectively, 13 and 14 and the in-
termediate ones 5. These channels are arranged
with their bottom walls lying in and forming the
outer face of the door, and with their side walls
overlapping and secured together as by spot
welding. At least one of the two adjacent cver-
lapping side walls of the channels, as 16, Fig. 5,
is formed with the lateral flange {71 paralleling
the inner face of the door.

The lateral channels 13 and 14 have their outer
side walls 18 and 19 formed with flanges 20 and
21 extending inwardly from the side margins of
the door, these flanges being also arranged par-
allel to the inner face of the door and in the
planes of the flanges #1. In the final assembly,
however, the inner panel 10 is applied in overlap-
ping relation with the flanges {7, 20 and 21, and
is secured thereto as by self-tapping screws 22,
thus forming the main body of the door below
the window openings into a plurality of adja-

-cent vertically extending box section elements

which makes for a very strong and sturdy struc-
ture,
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In its lower margin, the door is further
strengthened by a transverse frame member.
This frame member may comprise a composite
structure which is shown in Pig. 2 to comprise
an angle 23 having one arm secured to the bot-
tom walls of the channels {3, 14 and {5 forming
the outer panel, and its other arm extended lat-
erally toward the inner panel 0. It will be
noted that the channel members of the outer
panel terminate short of the bottom of the inner
panel. The composite transverse frame member
compriscs also the dewnwardly facing channel
24 having its bottom wall welded to the trans-
verse arm of the angle 23 and its inner side wall

- seeured in final assembly to the inner panel (0
as by serews 22. In order to provide for a weath-~
er-proof seal in the lower margin of the door, the
channel 24 is made of less width than the thick-
niess of the door, and, between its outer side wall
snd a metal sirip 25 extending the outer panel
tn the same degree as the inner panel, there is
ceenred a weather strip 26 held in place by the
serews 27 extending through the strip 25 and 2§

r,p@ r

downwardly facing bottom channel 24 also pro-
vides o guide means engaging over an upwardly
projecting ril in the threshhold of the door, as in-

gicated at 28.

At the top, the outer panel is formed by a sep-

rate plate, designated 29, extended around the
dow openings and having its bottom margin
~rlapping the bottom walls of the channels 13,
iZ and {5 which terininate below the window
openiag, see Fig. 2, and secured thereto. The lat-
eral channels 13 and 14 have their marginal chan-
nel ‘portions 3, 18, 20 and 14, 19, 21 extended
up to the top of the door as cleally appears from
Figs. 1, 3 and 4.

Across the top, the door is strongly reinforced
by a box section reinforcing structure shown as
comprising a deep channel which may, for con-
venience of manufacture, be formed by angles 30
and 8! secured together. tuis channe] being tele-
~ scoped between the outer panel {{ and the inner
panel {0, and secured to both.
secured to the outer panel prior to the final as-
sembly and prior to the assembly of a second shal-
low transverse channel 32 which is telescoped he-
tween the side walls of the channel formed by an-
gles 58 and 31 and secured thereto, as clearly ap~
pears in Fig. 2. As clearly shown in Fig. 4, the
ends of the side walls of the channel formed by
angles 20 and 31 are offset the thickness of the
metal and overlap and are secured to the sides of

the lateral chaunnels 13, 18, 20 and {4, {8, 21,
Thus a strongly reinforced top frame member
strongly tied into the side frame members is pro-
vided for the door through which the door is sus-
pended by brackets, as 33, carrying rollers 34 run-
ning upen the track 35.

Around the window openings the door is rein-
forced by window Irames clearly appearing in
Figs. 2 and 3. These window frames may com-
pnse angular strips 36 and 87 secured, respective-
ly, through one of their arms to the outer panel
plate 29 and the inner panel plate (8. These
strips have arms 38 and 39, respectively, which
extend toward the center of the window opening
in overlapping relation and are secured together
in final assembly. The transparent window panel
40, which is received in an angle formed by the
outer strips 26, is held in place by a resilient
. weatherstrip indicated at 41, as shown in Fig. 2.

Below the window openings, the door may be
further reinforced by a transverse member 42 of

i

= outer side wall of the channel 24. The,
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Z cross-section, see Fig. 2, having one arm se-
cured in subassembly to the outer panel plate 28
and the other arm secured in final assembly by
the screws 22 securing the inner panel {8 in place.
As shown in Figs. 1 and 6, the channel 13 has
its bottom wall cut away near the bottom of the
door and, secured to the margins of this cut-away
sheet metal cup-shaped member 43
forming a recess for receiving a bracket 44 se-
cured to the door by bolts 45 and carrying a lock-
ing link 46 for cooperation with means on the
jamb 47 of the door for holding the door closed.
As shown in Pig. 1, other means is provided for
securing and moving the door, but, since they
form no part of this invention, further descrip-
tion thereof seems superfluous and is omitted.
The windows are protected on the inside, as
clearly shown in Figs. 1 and 3, by a plurality of
transverse parallel bars 48 secured to the inner
panel by the screws 49. In the region of this se-
curement, the inner panel may be reinforced cn
its inner side by vertical bars §0, as appears. in
Figs.1and 3. Similar reinforcements may be pro-
vided, as shown in Figs. 3 and 5, where the inner

5 panel is secured to the marginal flanges 20 and 21

of the outer panel.

A modified application of the invention is shown
in Pigs. 7 to 13, in which it is applied to a hinge~
type door having a single window opening in its
uppe1 portion. In this modification, the outside
panel, designated generally by reference numeral
51, is fabricated similarly to the outer panel in the
construction already described, and the inner
panel, dasignated 52, is secured thereto in a man-
ner similar to the securement of the inner panel
of the preceding construction as by the screws
53. At the hinged side of the door, however, the
marginal channe} 84 is rounded at 55 and formed
with a very deep flange 56 to which the inner
panel is secured at a point remote from the mar-
gin. This rounded channel portion 54, 55, 56 is
extended upwardly to the top of the door, and is
secured in this region to the outer panel portion
57 and the inner panel 52 by spot welding. Simi-
larly the opposite marginal channel 58 of the out-
er panel may be extended upwardly by a reduced
channel section 93 and is secured to the outer and
inner panels in the same manner.

The top of the door in this case may be rein-
forced similarly to the reinforcement in the pre-
vious modification by a box-section reinforcing
member consisting of a deep channel 66, and a
shallow channel 6{ telescoped within it and se-
cured thereto. The deep channel is secured also
to the outer and inner panels 57 and 52. The bot-
tom of this channel forms the framing for the
top of the window. At the sides, the window cpen-
ing is framed by channels G2, the side walls of
which are secured, respectively, to the outer and
inner panels.

Below the window opening, the door is rein-
forced by a transverse channe] 15 secured to the
cuter and inner panels in a manner similar to the
channel 62 at the sides of said opening.

According to this construction, the outer panel
extends into the window opening further than
the inner panel, and the window assembly, con-
sisting of a sash 63 of substantially the full depth
of the door and provided with means for mount-
ing two spaced transparent panels 64 ang 5, may
be removably ©isembled as a unit with the door
so that its body seats against the outer panel, see
Fig. 10. It has a peripheral flange 66 which over-
laps the double flange formed by the inner panel
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nd the channels 88, 8% and 75, and may be
5 .

cureq thereto by screws §1.

At the botiom. the door may be reinforced on
the outer and inner sides by kick plates desig-
nated, respectively, 88 and £8, these plates being
sscured by screws to the outer and inner panels.
By reason of the use of these kick plates, a por-
tion of the inner panel is shown omitted near
the bottom, and its place is taken by a suitable
sound insulating sheet 18 in this region. At the
extreme bottom of the door, however, the two
thicknesses of metal are provided. In this region,
the door is reinforced by a transverse frame
member of downwardly-facing channel section
71. As in the previous construction, this chan-
nel is of less width than the thickness of the door,
and the weather-strip 12 is secured between &
Z-member 23 connecting the bottom of the outer
panel with the outer wall of the channel, and the
bottom of the kick plate 68 by screws T4.

The open rounded construction of the hinged
frame member 54, 55, 56 provides a recess for the
mounting of the hinge sockets 76 and 11, indi-
cated in dotted lines in Figs. 12 and 13 of the
drawings, which are secursd through extensions
18 and 18 to the reinforced top and bottom chan-
nels 61 and 11 of the door by screws indicated at
80, these sockets cooperating with vertical trun-
nions, indicated at 81 and 82, suitably secured
to the top and bottom of the door frame. Be-
tween the coned top of the trunnion 82 and the
oppositely coned bottom of the socket 17 is in-
serted a ball 83 to carry the door for easy swing-
ing movement. A similar arrangement may be
provided at the top, as shown, although this is
not essential and may be omitted if desired.

While the invention has been described in sev-
eral detailed modifications, it will be understood
that further changes and modifications may be
made by those skilled in the art without depart-
ing from the spirit of the invention, and such
changes and modifications are intended to be
covered by the appended claims.

- What is claimed is:

1. A hollow sheet metal wall structure such as
a door structure having its body built up of inner
and outer panels, one of said panels being fabri-
cated of strips of channel cross section secured
together through their abutting side walls, cer-
tain of said channel side walls being flanged such
that one only of two abutting side walls is pro-
vided with a flange which extends away from the
center of its channel, and the other panel over-
lapping and being secured to said flanges.

2. A hollow sheet metal door structure having
its body built up of inner and outer panels, one
of said panels being fabricated of vertical strips
of channel cross section secured together through
their abutting side walls, certain of said channel
side walls, including the side walls forming the
lateral margins of the door, being provided with
flanges in such a manner that only one of two
abutting side walls carries a flange which flange
extends away from the center of the channel on
which it is formed, and the other panel overlap-
ping and being secured to said flanges.

3. A hollow sheet metal door structure having
its body built up of inner and outer panels, one of
said panels being built up.of vertical strips of
channel cross section secured together through
their abutting side walls, certain of said-channel
side walls including the side walls of the lateral
margins of the door being provided with flanges
in such a manner that only one of two abutting
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side walls carries a flange which flange extends 75
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away from the center of the channel on which it
is formed, the side walls along the latter margin
of the door being flanged laterally inwardly to
form the lateral marginal portions of the door,
and the other panel overlapping and being se-
cured to said flanges. :

4. A hollow sheet metal door structure having
a window opening therein and built up of inner
and outer panels, one of said panels being fabri-
cated of vertical strips of channel cross section
secured toegther in their overlapping side walls,
certain of said channel side walls being flanged,
and the other panel overlapping and secured to
said flanges, each of said panels having an angu- -
lar seetion window framing strip secured thereto
in sucassembly, said strips in final assembily hav-
ing overlapping portions extending toward the
wi.-1ov; opening and secured together.

5. A hollow sheet metal door structure built up
of inner and cuter panels, one of said panels be-
ing fabricated of vertical strips of channel cross
section secured together in their overlapping side
walls, certain of said side walls being flanged, the
side wall at a hinged lateral margin of the door
being deeply flanged and providing pockets open-
ing toward the ends of the door at the hinge side
of the door to receive parts of the hinge struc-
ture.

6. A hollow sheet metal door having a window
opening in.its upper portion, its body being built
up of inner and outer panels, one of said panels
being fabricated of vertical strips of channel
cross section secured together through their
abutting side walls, the lateral of said channels
being formed in their margins of laterally in-
wardly presenting channel section and extended
in their margins to the top of the door, and a sep-
arate sheet including the window opening ex-
tending said one panel to the top of the door be-~
tween the lateral margins and overlapping and
secured-to the bottom walls of said vertical chan-
nel strips at bottom and sides of the window
opening, certain of the intermediate strips of
channel cross-section being flanged in their mar-
gins, and the other of said panels being a unitary
sheet overlapping said flanges and the adjacent
side walls of the inwardly presenting channel sec-
tion: margins of the lateral channels and secured..
thereto in the overlap.

7. A hollow sheet metal door having its body
built up of inner and outer panels and having a
window opening in its top portiqn, the door being
reinforced across the top by a box-section mem-
ber spacing the inner and outer panels and se-
cured thereto, along its sides by laterally inward-
1y facing channels spacing the panels and secured
thereto, and at the bottom of the window opening
by an angular transverse member having arms
overlapped by the outer and inner panels and se-
cured thereto.

8. A hollow sheet metal door structure having
its body built up of inner and outer panels, one
of said panels being fabricated of strips of chan-
nel cross section secured together through their
abutting side walls so that their bottom walls
form one face of the door, certain of said side
walls being flanged, said channels terminating
short of one edge of the door, the other panel
overlapping and secured to the flanges of said
first-named panel and extending beyond said
channels along said door edge, means constitut-
ing a similar extension of said first panel of the
door beyond said channels along said edge, and-
an outwardly facing channel joining the extend-
ed portions of the panels in said edge. '




4

9. A hollow sheet metal door structure he.ving
its body built up of inner and outer panels, one
of sald panels being fabricated of strips of chan-
nel cross-section secured together through their
abutting side walls so that their bottom walls
form one face of the door, means constituting an

extension of the bottom walls for some distance.

beyond the side walls and the bottom walls prop-
er of the channels in one edge of the door, cer-
tain of the side walls of the channel strips being
flanged, the other panel overlapping and secured
to said flanges and being extended a like distance
beyond the side walls of the channels in said
edge, a channel interconnecting the extended
portions of said outer and inner panels, said
channel being of less width than the space be-
tween the panels to provide a recess between it
and one of said panels to receive a weather-strip
for securement to said edge. ’

10. A hollow sheet metal door structure having
spaced inner and outer panels spaced in their
opposite vertical margins by laterally inwardly
facing marginal channels secured to said outer
and inner panels through their side walls, top
and bottom transverse channels spacing the out-
er and inner panels and secured thereto adjacent

7,844,222
the tob and bottom of the door, said transverse

members terminating short of the hinged side of
the door to provide pockets opening toward the
ends of the door, and the ends of said transverse
members adjacent said pockets providing means
for attaching hinge sockets located in the pockets
so formed between sides of the marginal channel
at the hinge side of the door.

11, A hollow sheet metal door structure having
spaced inner and outer panels spaced at least in
one of their opposite vertical margins by a later- -
ally inwardly facing marginal channe! secured to
said outer and inner panels through its side walls,
a transverse member such as a channel at least
along one of the top and bottom margins spac-
ing the outer and inner panels and secured there-
to, said transverse member terminating short of
the hinged side of the door to provide a pocket
opening toward the end of the door, and the end
of said transverse member adjacent said pocket
providing means for attaching a hinge socket lo-
cated in the pocket so formed between the sides
of the marginal channel at the hinge side of the
door.

GEORGE TRAUTVETTER.




