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1

This invention relates to building structures,
and more particularly to a building roof struec-
ture, the prineipal object of which is the pro-
vision of a roof structure in which a roof skin
and ceiling skin form the upper and lower chords,
respectively, of the roof truss.

Other objects of this invention include the
provision in a roof section of a continuous un-
broken roof skin and ceiling skin which form
the finished roof and ceiling for a building; the
provision of a prefabricated roof section in which
a plurality of braces for interconnecting the

roof and ceiling skins can be folded together to

make a compact package for shipment; the pro-
vision of a roof section which is exceptionally

" rugged in construction and inexpensive to manu-

facture; the provision of standardized sections
for a building which may be quickly and easily
assembled together to form the entire roof and
ceiling structures for a buildihg; the provision
of combined roof and ceiling sectiong for a build-

ing which can be easily and speedily assembled )

and mounted on any type of wall structure of o
building; and the provision of a roof section
which has no beams, purlins, or rafters therein,
thereby saving matenal and reducing costs.

These and other objects of this invention will
become more apparent from the following de-
tailed description taken in conjunction with the
accompanying drawings, in which:

Fig. 1 is a sectional view taken along the line
{—1t of Fig. 3 showing an assembled roof and
ceiling structure mounted on side walls of an
all metal building;

Fig. 2 is an enlarged view of a portion. of the

structure illustrated in Pis. 1;

Fig. 3 is a vertical transverse sectional view
of a plurality of interconnected roof sections
taken substantially at the center thereof;

Fig. 4 is an enlarged fragmentary thin sec-
tional view taken on the line 4—4 of Fig. 1 look-
ing in the direction indicated by the arrows;

Fig. 5 is an enlarged fragmentary thin sectional
view taken along the line 5—5 of Fig. 1 looking
in the direction indicated by the arrows; and

Fig. 6 is an enlarged fragmentary sectional
view illustrating how the -flanged marginal side
edges of the roof sections are assembled: with

‘the vertical bracing and interlocked in the fin-

ished structure. )
Referring now to the drawings, and more par-
ticularly to Figs. 1 and 3, g truss structure gen-
erally indicated at 6 comprises three main ele-
ments, namely a roof skin 7. continuous from
end to end, a continuous ceiling skin 9, and a
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conventional web and brace system, generally
indicated at 11, interconnecting the roof skin
T and the ceiling skin 9. 'The roof and ceiling
sking are formed from a plurality of relatively
long, narrow sheet metal strips having integrally
formed flanges along their opposite side edges
which interfit with similar flanges on the next
adjacent strips thereby permitting a structure of
any desired dimension to be fabricated. The
roof section may be of any conventional shape
and type, but is preferably, as illustrated in Fig.
1, constructed of the form of a gable type roof
section which is adapted to be mounted upon and
span the space between vertical building walls.

In the example illustrated, the side walls are
also of flanged sheet metal strips interlocked
along their side edges, but it is to be understood
that my improved roof and ceiling structure is
equally well adapted for mounting upon any.type
of side wall, whether it be masonry, wood, metal,
or otherwise.

Each strip of roof skin 7 of the section 6 is
made preferably of a single steel sheet and is
bent at its center, as at 13, to form downwardly
sloping portions on either side thereof, i. e., a
gable roof. FEach. strip of skin 7 is provided
along one longitudinal side edge thereof with
an integrally formed, male flange 15 disposed at
substantially right angles to the plane of the
sheet or strip. The opposite longitudinal side
edge of the strip T is provided with a.similarly
disposed, reversely looped, integrally formed, fe-
male flange 17, which is formed and adapted to
embrace the male flange {5 of a next adjacent
strip, as well as a vertical brace, as illustrated

_in Fig. 6. Intermediate these two fanges 15

and {1, a similarly extending, longitudinally stiff-
ening flange 19 is formed on the roof skin for
strengthening and adding rigidity to the entire
skin,

Referring to Fig. 3, it will be seen how a plu-
rality of roof section strips 6 may be intercon-
nected with identically constructed strips on each
side thereof, so that a complete roof structure
can ke formed. This is accomplished by posi-
tioning the reversely looped female flange 20 of
an adjacent roof strip 21 over the upstanding
male flange 15 of the strip 7. At the opposite
side of the section 8, another adjacent roof strip
22 is connected thereto by positioning. the flange
11 of the strip T over the male flange 23 on the
adjacent strip 22. This interconnecting of roof
strips continues until the entire roof of the build-
ing is formed. It will be noted that the comple-
mentary connected flanges of the skins are se=
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cured together such as by dimpling, as illustrated
in Fig. 6, after the web and brace system [1 is
positioned to interconnect the roof and ceiling
skins.

The ceiling skin 9 is also preferably made from
a plurality of sheet steel strips formed with a

slight longitudinal camber to compensate for

loads thereon, and is horizontally disposed with
respect to the vertical walls of the building struc-
ture. Each strip of the ceiling skin § is provided
with flanges integrally formed along their oppo-
site side edges in a similar manner to the roof
skin 1, that is, on one side edge of the strip, a'male
flange 21 is formed at right angles to the plane of
the sheet, and on the opposite edge a reversely
looped female flange 2§ is similarly formed, both
of which extend the entire length of the strip.

It will be noted, by referring to Fig. 3, that the
male flange 27 of the ceiling skin § is vertically
aligned with the male flange {5 on the roof skin
1 and, likewise, the female flange 29 of the ceil-
ing skin 9 is vertically aligned with the female
flange i1 of the roof skin 7. However, the ceil-
ing skin 9 is not provided with a stiffening flange
intermediate the flanges 27 and 29 on its oppo-
site edges. As this member is under tension at
all times, there is no need for a flange similar
to the flange 19 on the roof skin, which is a com-
pression member. It will be noted by referring
to Figs. 1 and 2 that the skin T overhangs the
ceiling skin in the particular structure illustrated,
but such detail is not essential to my invention, as
the amount of overhang, if any, will vary with
different designs of buildings.

The flanges 27 and 23, formed on the ceiling
skin 9 are adapted to be connected to comple-
mentary flanges formed on adjacent ceiling strips
33 and 34. The reversely looped flange 38 of the
strip 33 embraces the upstanding flange 27 of
the skin strip 8, and the flange 32 of the ceiling
skin strip 23 is adapted to be embraced ky the
reversely looped flange 28 of the skin strip 9.

In order to interconnect the roof skin T and
the ceiling skin 9, the web and brace system {1
is provided. It will be noted, by referring to Fig.
1, that each half of this system is identical, and,
therefore, only the portion of the web. and brace
system if shown in Fig. 2 will be described. A
vertical sheet metal gusset plate 35 is positioned
between the roof skin 7 and ceiling skin 9 adja-
cent their converging ends, and is provided with
an aperture 37 therein to allow any necessary
wiring, plumbing, heating ducts or the like fo
pass therethrough.

By referring to Fig. 5, it will be seen that the
upper marginal edge of the gusset plate 35 is
embraced by the reversely looped female flange
20 of the adjacent roof strip 21 when the roof
sections are assembled. These interconnected
flanges may then be dimpled together, as illus~
strated in Fig. 6, to rigidly secure the gusset
plate to the roof strip 7 and the adjacent strip
21. Means are provided for accurately position-
ing the roof strips so as to align them in a plane,
and comprise tabs 38 cut from the top marginal
edge of the gusset plate 35, and bent at right
angles to form seats for supgorting the roof strips
during assembly and until their respective flanges
are locked together. The lower marginal edge of
the gusset plate 35 is positioned against the outer
face of the reversely looped flange 39 of the ceil-
ing strip 33 and the gusset plate and flanges are
secured together by a plurality of self-threading
metal screws 39, although it is obvious that other

10

15

25

30

35

40

45

50

55

60

65

70

76

4

suitable means, such as stove bolts with nuts, may
be used.

An inclined brace 41 of channel-shaped cross
section, is connected to the gusset plate 85 adja-
cent the lower and inner end thereof by means
of a screw 43. The upper end of the brace &1 is
secured adjacent the roof skin 7, by means of a
screw 45, to a vertical plate 47, which, as illus-
strated in Fig. 4, has its upper marginal edge
embraced by the reversely looped flange 20 of
the adjacent section 21 when the sections are
assembled. When the strip T is secured to the
adjacent rcof strip 21 and the interconnected
flanges thereon dimpled, as illustrated in Fig. 6,
the plate 47 will be fixedly secured between the
roof skins.

The plate 47 is also provided with cut and bent
tabs &8 to form seats for the strip, similar to
and for the same purpose as described with re-
spect to the tabs 36 of the gusset plate 35.

Adjacent the point of connection of the brace
41 to the plate 47, a second inclined brace 49
also of channel-shaped cross section, is connected
to the plate 47 by means of a screw 5{. The brace
49 is downwardly and inwardly inclined and has
its lower end connected to a flat, vertical plate
53 by means of a screw 55. The plate 53 over-
laps and lies alongside of the reversely looped
flange 29 of the ceiling skin 8 and is secured
thereto by means of screws 57 which pass through
the plate 53, the flange 29 and the flange 32 on
the adjacent ceiling strip 34. Extending ver-~
tically upwardly from the plate 53 and connected
thereto by a pair of screws 59 is a channel-shaped
member or post generally indicated at é1. As
fllustrated in Fig. 3, at the upper end of the
channel-shaped member 61, the web portion 63
thereof, which is parallel to the above-described
flanges formed on the roof and ceiling strips,
extends upwardly and the end portion 65 thereof
is embraced by the female flange of the rooi
strip and secured thereto in the same manner as
is the upper marginal edge of the above-described
gusset plate 35. The web-and brace system on
the opposite side of the roof structure is identical
with that previously described, and like numbers
are given to like parts therein.

Referring now to Figs. 1 and 2, it will be seen
that an eave  trough 67 may be secured to the
outer marginal portion of the above eave on each
side of the roof strip 7 for carrying off the water
which drains from the roof skin. It will also be
appreciated that condensation water collecting
on the inner surface of the roof skin may drain
downwardly along the roof skin to a point, be-
yond the hereinafter mentioned outer wall 69.

Any desired number of these sections may be
connected together as above described to form
a roof structure of any desired length and the
resulting structure may be supported on any
desired wall structure as above mentioned. For
illustrative purposes, the roof structure is shown
supported at its opposite sides on spaced outer
and inner vertical walls 69-and 7f. The outer
wall 69 is connected to the roof skin T by means
of an angle iron 713 which extends longitudinally
of and is welded, bolted or otherwise suitably
secured to the upper marginal edge of the wail
69. A second similarly extending angle iron 15
is carried by the angle iron 13 and disposed with
one flange extending vertically upwardly and
embraced in a female member 81 welded or other-
wise -suitably secured to the roof skin 1. The
lower marginal portion of the female member 81
is reversely folded to receive the upwardly ex-
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tending flange of the angle iron 15. The inner
wall Tf carries an angle iron 83 which extends
longitudinally of the upper marginal edge there-
of and is welded, bolted or otherwise suitably
secured thereto. The angle iron 83 engages the
under surface of the ceiling skin 9 adjacent
the outer edges thereof and transmits a part of
the load of the roof structure to the inner wall
11. The upper ends of the walls 69 and 1{ may
be secured in the desired spaced relation by
brackets 85 and 87 which are carried on the inner
and outer walls. These brackets extend to
abutting relation and may be welded or other-
wise suitably secured together.

It will thus be seen that when it is desired
to transport the parts involved in forming the
roof structure, the brace system comprising the
inclined braces 4f and 49, the vertical post 61,
and the mounting plates 53 and 41, can be folded
into a small, compact unit. Handling may also
be facilitated by shipping separately large num-
bers of the gusset plates 35, the roof strips 1,
and the ceiling strips 9. When these packages
are received at the place of construction, it is
then possible to connect the web and brace sys-
tem to the skins and assemble the various sec-
tions so as to lock the web and brace system firm-
ly in place. It will be noted that a similar web
and brace system, corresponding to the web and
brace system. tl of the roof section 6, is fur-
nished for each of the other adjacent sections.

From the foregoing, it will be seen that a pre-
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febricated roofing structure is provided which .

is especially strong in construction and inexpen-
sive to manufacture and in which the entire roof
skin acts as the upper chord and carries the com-
pression load of the roof structure while the
ceiling skin acts as the lower chord and carries
the tension load for the roof section. In this
way, heavy beams, purlins and rafters, common-
ly employed in roof structures, are eliminated
with consequent saving of material and reduc-
tion of cost.

In addition to eliminating the above-described
conventional roof elements, it will be noted that
the ceiling skin forms the finished ceiling for the
building. That is, no plaster, lath or the like is
required, and the lower surface of the ceiling skin
may be painted for decorative purposes as de-
sired. The roof skin likewise forms the finished
roof for the building, and may be painted or
otherwise treated to protect the surface from
the elements.

While only one embodiment of this invention
has been illustrated and described, it is to be
understood that it is not to be limited thereto,
and that it is intended to cover all modifications
thereof which would be apparent to one skilled
in the art, and which come within the spirit and
scope of the appended claims.

Iclaim: ‘

1. A truss structure comprising a continuous
lower sheet forming the tension chord of the
truss structure, a continuous upper sheet form-
ing the upper chords of the truss structure, said
sheets having their longitudinal side edges de-
formed to provide male and female flanges re-
spectively whereby a plurality of such truss
structures may be interconnected by connect-
ing the male flange of one such truss structure
with the female flange of an adjacent structure,
a plurality of braces for interconnecting said
upper and lower sheets, and means interconnect-
ing said braces and including plate means adapted
to be gripped between one of said first-named
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6
flanges and a cooperating flange on an adjacent
truss structure.

2. A building structure comprising first- and
second truss structures each including continu-
ous upper and lower sheets affording upper and
lower chords of said truss, said truss structures
being disposed in adjacent parallel relation and
the sheets of each of said first and second truss
structures having interfitting male -and female
flanges respectively along their adjacent edges,
a plurality of braces for interconnecting said
upper and lower sheets, means interconnecting
said-braces including plates having portions re-
ceived between and registering with portions of

.said flanges, said registering portions of said

plates and flanges being secured against relative
movement. ‘

3. A building structure comprising first and
second fruss structures each including contin-
uous upper and lower sheets affording upper and
lower chords of said truss, said truss structures
being disposed in adjacent parallel relation and
the sheets of each of said first and second truss
structures having interfitting male and female
flanges respectively along their adjacent edges,
a plurality of braces for interconnecting said
upper and lower sheets, means interconnecting
said braces including plates having portions re-
ceived between and registering with portions of
said flanges, said registering portions of said
plates and flanges being dimpled to secure said
plates and flanges against relative movement.

4. A building structure adapted to be sup-
ported on and span the space between associated
wall structures, said building structure compris-
ing a ceiling sheet forming the lower tension
chord of a truss structure and continuous from
one wall structure to the other, a roof sheet con-
tinuous from one wall structure to the other and
forming the upper compression chords of the
truss structure, a plurality of braces intercon-

‘necting said sheets, each of said sheets having

one marginal side portion deformed to provide
a male flange portion disposed at right angles to
said sheet, and each of said sheets having its
opposite marginal side portion deformed to pro-
vide a complementary female flange portion dis-
posed at right angles to said sheet.

5. A building structure adapted to be sup-
ported on and span the space between associated
wall structures, said building structure compris-
ing a ceiling sheet forming the lower tension
chord of a truss structure and continuous from
one wall structure to the other, a roof sheet con-
tinuous from one wall structure to the other and
forming the upper compression chords of the
truss structure, a plurality of braces intercon-
necting said sheets, each of said sheets having
one marginal side portion deformed to provide a
male flange portion disposed at right angles to
said sheet, and each of said sheets having its op-
posite marginal side portion deformed to provide
a complementary female flange portion disposed
at right angles to said sheet, said roof sheet also
having other flange means formed thereon inter-
mediate said male and female flanges to add
rigidity to said roof sheet.

6. A building structure adapted to be sup-
ported on and span the space between associated
wall structures; said building structure compris-
ing a plurality of truss structures each including
a ceiling sheet forming the lower tension chord
of a truss structure and continuous from one wall
structure to the other, a roof sheet continuous
from one wall structure to the other and form-
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ingsthe :upper :compression::chords>of the truss:
structure, a plurality of braces interconnecting’
said:sheets, eachi of said sheets:having:one mar=
ginal:side: portion .deformed- to:provide a male:
flange ‘portion :disposed..at right :angles “to-said -
sheet, .and:.each:of -said 'sheets having.:its:oppo=-
sitermarginal side portion -deformed to provide-a:

complémentary.female:flange ‘portion disposed:-at-

right-angles to said sheet;.said ftruss:structures:
being. disposed with adjacent truss-struetures:in=
terconnected - by: interfitting: male and:femazle
flanges;.and. means for:connecting:said bracesto-
said :sheets; . said (means..being. secured: to :said-

braces:and. registering: with:a . portion-of said:

maleflanges:and being:embraced in said femalé:
flanges::
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