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This invention relates to roof structures and

is particularly adaptable to that type of roof
structure required to extend over and cover a

relatively long spen, the principal object being

the provision of a structure of this type that is
simiplé in constriction, light in weight and eco-
nomical to build.

Objects of the invention include the provision

of a roof structure capable of use over relatively

long spans but which will be materially lighter
in weight than conventional roof structures of
an equivalent span and yet will be amply strong
for the purpose required; the provision of a roof
structure of the type described in which the
principal elements consist of angularly sectioned
sheet metal memibers extending longitudinally of
the span; the provision of a roof structure of the
type described in which the roof has a continu-
ous. thickness determined by the depth of the
angularly sectioned sheet metal members exténd-
ing longitudinally of the saie; the provision of a
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curved roof structure formed from sheet meta] -

members of such construction that the center
of gravity of the section coincides with the neu-
tral axis thereof: the provision of a roof structure
in which. the principal members are constructed
of shieet metal and formed to provide T-sectioned
elements the legs of which are connected to-
gether; -and provision of a roof structure of the
type described in which the T-sectioned elements
are so proportioned that equal masses of metal
are provided along the inner and outer faces of
the roof sections; and the provision. of a roof
structure of the type described in which the
sheet metal members are forined for marginal
cooperation with each other in such a manner
as to enhance the strerigth of the structure, facil-
itate the assembly of the sheet metal members
to ohe another gnd to facilitate the securement
of the sheet metal members to one ancther.

ent invention thé same consists in certain novel
features of construction and combination of parts

to be hereinafter described with refererice to the

accoinpanying drawing; and then claimed, having
the above and other objects in view.

In the accompanyirig drawing which iltustrates
4 suitable emboditient of the present invention
and in which like numerals refer to like. parts
throughout the several different views, o

Fig. t is -a fragmentary: perspective view of a
puildifig provided with a roof constructed in ac-
cordance with tlie present invention; o

Fig. 2 is an enlarged plan view-of one of the
séctions of tne roof shown on the building in
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Tig. 1, with o portion of the covering and filling
material removed to better illustrate the con-
struction; :

Fig. 3 is an. enlarged fragmentary, partially
broken, partially sectioned perspective view of a
portion of the roof structure shown in Figs. 1 and
2; ) .

Tig. 4 is a still further enlarged fragmentary
vertical section taken on the line 4—4 of Fig. 2
and illustrating a preferred method of securing
the Iongitudinally extending sheet metal mem-~
bers to a roof beam where the latter is employed;

Fig. 5 is a fragmentary transverse sectional
view taken through a pair of the sheet metal
members employed in: the construction shown in
the preceding views to more clearly bring out
the construction and relative dimensions of the
parts; ’

Fig. 6 is 'a transverse sectional view taken
through a modified form of sheet metal member;
and, : ‘

. PFig. 7 is a transverse sectional view taken
through a still further modified form of sheet
metal member.

Roof structures required to- span a relatively
great distance without support have, in aceord-
ance with conventional practice, involved a con-
giderable amotunt of structural steel necessarily
involving great weight and running into consid-
erable cost in their construction. In addition,
in conventional constructions when the space be-
low the roof requires heating, it requires the ap-
plication of insulating material to the roof which

. has no material value from the standpoint of
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The above beirig among the objects of the pres- -
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increasing the strength thereof but serves pri-
marily, from a structural standpoint, as an addi-
tional dead load which must be carried by the
roof structure. It is the main purpose of the
present invention to provide a roof structure in -
which the use of structural steel members is min-
iimized to a great extent and may even be elim-
inated entirely, the structural steel members of

conventional constructions - being replaced by

shéet metal members of angular cross-sectional
configuration, the whole being so constructed and
arranged as to provide a roof with ample factor
of safety and yet weighing only a fraction of the
corresponding roof -constructed in accordance
with conventional practice. Additionally, with a
structure of the present invention heat insulating
material may be readily applied to the roof struc-
ture in a simple and economical manner and
where such insulation material is of -a desired

_type it actually serves to further stiffen the struc-

ture and increases the factor of safety thereof.
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One of the principal features of the present
invention is that it provides a sheet metal mem-
ber of such cross-sectional configuration that its
center of gravity coincides with its neutral axis
and particularly when used for a curved or arched
roof where the stresses will be evenly applied
under such conditions, it enables an- extremely
light roof to be produced with a minimum amount
of steel but with ample factor of safety.

Referring to Fig. 1, a fragment of a building
is there illustrated as comprising. a plurality of
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brought out that it is positioned on the inner side
of the structure as illustrated and it is, therefore,.
shown in this position for the purpose of illustra-
tion.. Also for the purpose of illustration it is
assumed that the members 22 in the construction:
illustrated in Figs. 1 to 5, inclusive, each include:
a pair of upwardly extending T-sectioned portions:
26, as illustrated in Fig. 5. Referring to Fig. 5
it will be noted that each T-section portion 26 is:
formed by bending or otherwise forming a portion

. of the metal of the original strip upwardly to

adjacent sections or bays indicated generally at -

I8, each section or bay having its own convexly
curved or arched roof indicated generally at 2.
It will, of course, be understood that the equiva-
lent of one section or bay I8 of one roof may,
when provided with side and end walls, constitute
an individual building all by itself, the multiple
type being shown by way of illustration. In the
particular building structure shown the type of
structure includes a side wall indicated generally
at 14, an open front which may or may not be
closed by suitable walls, doors, or the like, a suit-
able back wall- (not shown) and being open on the
side opposite the side 14 into the next section
or bay 10.

It may be assumed for the purpose of deserip-
tion thati sections or bays 10 are of relatively
great width; for instance in the neighborhood of
100 feet; and that no supporting columns are per-
mitted between the side walls in the main portion
of the building. Accordingly, along each side of

" éach section or bay 10 columns 16 are provided.
These columns are connected at the top by struc-
tural steel menibers such as channels or I-beams
I8 rigidly secured thereto. Although not neces-
sary in the broader aspects of the present inven-
tion, it will sometimes be desirable that corre-
sponding columns 16 on opposite sides of each
section 10 be connected together by a structural
steel member such as I-beams 20 curved in con-
formance with the curvature of the roof. Ac-
cordingly, between each pair of adjacent struc-

tural members 28 a roof section constructed in

accordance with - the present 1nvent1on is pro-
vided.

In the preferred form of the structure illus-
trated in Figs. 1 to 5, inclusive, it will be noted
that the roof is made up of a plurality of main
longitudinally extending members indicated gen-
erally at 22 longitudinally curved into conform-
ance with the desired curvature of the roof and
arranged parallel with the corresponding struc-
tural members 28 at each side of the section. In
referring to the members 22 as extending longi-
tudinally it will, of course, be appreciated that by
“longitudinally” is here meant longitudinally of
the corresponding sections between columns 16,
for instance ag illustrated in Fig. 2, and, accord-
ingly, they extend transversely of the roof struc-

ture as a whole in the constructlon_ 111ustra,ted'

in Fig. 1.-

Each of the members 22 is formed from sheet
metal, the gauge usually depending upon the
span of the roof and the weight to be supported
thereby, and each member is forméd to provide
a substantially flat, in transverse section, base
portion. 24 and at least one upwardly projecting
continucus T-sectioned portion indicated gener-
ally at 26 formed integrally therewith. = Although,
as will be readily appreciated by those skilled in
the:art, the base portion 24 may be positioned
either on:the outer side or the inner side of the
structure, it is preferable  under most circum-
stances.and particularly for reasons hereinafter

form a double thickness leg for the T-section and

~-a double thickness head or cross for the T-section,
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the two thicknesses of the head of the T preferably
being slightly spaced from each other as indicated.
One of .the T-sectioned portions 26 is formed at
and along one side margin of the sheet, as indi-
cated in Fig: 5, with the leg portions thereof sepa-
rated by a distance substantially equal to the
gauge of the sheet. The opposite marginal edge
of the sheet is bent upwardly as at 28 to form a
continuous flange extending perpendicularly with
respect to the plane of the sheet and of a height
substantially equal to the height of the legs of the
T-section 26. The sections are assembled to-
gether as illustrated in Figs. 3, 4 and 5 with the
flange 28 along the margin of one member re-
ceived between the separated leg portions of the:
T-section along the margin of the next adjacent
member and the flange is rigidly secured to such
leg portions as by means of Weldlng, riveting, or
the like.

In the preferred form of construction, which
is illustrated in Fig. 5, the distance between adja-
cent T-sections 26, and between the flange 28
and thé adjacent T-section 26 of each member,
is illustrated by the distance A. The width of
the head of each T-section 26 is equal to one-half
A and is arranged-in ‘equally balanced relation
on each :side of the corresponding leg of its.T-
section. - From this it will be appreciated that the
head of each T-section 26 being half the distance
between - adjacent T-sections 26 and being of
double - thickness, results in & construction in
which the same amount of metal is present in
the upper surface of each member as in the lower
surface thereof and, because of the fact that the
legs of the T-sections 26 are of constant thick-
ness throughout their height, it provides a roof
section in which the center of gravity of the sec-
tion coincides with its neutral axis. As ‘will be
appreciated where this type of member is em-
ployed for a curved or arched roof the loading on
the roof is applied evenly to both the upper and
lower surfaces of the section, thus enabling the
smallest amount of metal to be employed in the
structure consistent with the strength required,

Each member 22 as thus described: is, of course,
formed from a single piece of metal over its entire
width but ordinarily it will not be formed from
a single strip of metal over:its entire length par-
ticularly where the length of the section is in the
neighborhood of 100 feet as assumed in the par-
ticular case illustrated. Rather the members 22
will be made in sections of shorter length, as for
instance 25 feet, and sufficient sections joined to-
gether in end-to-end relationship to provide the
required overall length.. In such. case it will be
advisable that the joints between  longitudinal
portions or sections of each member 22 do not
align with. the joint between longitudinal sec-
tions of the next adjacent members 22, but rather
are preferably centrally- overlapped by a longi-
tudinal section of the next adjacent member 22,
thereby to prevent the possibility of aligned joints
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from creating a line of weakness in the roof
structure. ‘

The members 22 are preferably formed in flat
condition from suitable sheets or strips of metal
to the sectional configuration described and then
passed through suitable rolls or the like to bring
them to the curvature desired in the roof struc-
ture before assembly thereto. This is particu-
larly true in the heavier sections and where the
curvature or arch of the roof is material, but it
is possible where the gauge of the metal -is rela-
tively light and the section of moderate thickness
and the roof structure is not arched to a high
degree, to allow the flat members to sag, or to be
pressed to the desired curvature, without the ne-
-cessity of passing them through rolls to preform
them.

Tt will, of course, be appreciated that the mem-
bers 22 extend longitudinally of the section illus-
trated in Fig. 2 and in parallelism with the curved
side structural members 20 where the latter are
employed. Furthermore, where the members 20
are employed it is preferable to arrange a joint,
such as illustrated in Fig. 4, centrally of the mem-
bers 28 as illustrated in Pig. 4.

In constructing a roof section of the type de-
scribed, after the structural steel members I8, 18
and 28 are erected and fixed together, one member
22 is first applied to one of the end structural
members 20 of the roof and is rigidly fixed thereto.
That edge of the member 22 being applied to such
end member 20 will be the one having the T-
sectioned portion 25 thereen and it will be applied
centrally of- the member 28 and rigidly fixed to
the member 20 as by welding, riveting, or the like:
Tt will be understood that the roof will always
be built from one end of the building toward the
other and that after the first member 22 has been
applied as described, then the next adjacent mem-
ber 22 will in turn be apylied, the flange 28 of the
first applied meniber 22 being received between
the spaced legs of the T-sectioned margin -¢f -such
next adjacent member and rigidly fixed thereto
as by welding, riveting, or the like: ° The members
22 in being applied will, of course, be rigidly se-
cured to the end members {8 and will be applied

in turn oneé after the other until the entire length

of the roof has been covered thereby..

With the type of roof structure described it will
be found that the structure is of such rigidity thas
there ‘will be but a minor tendency for the end
of each section to bulge outwardly between the
adjacent columns {86 under load but, if desired,
suitable tension members may be extended between
the opposite sides of the roof structure as between
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opposed columns {6 on the opposite sides of the -

building and at desired points between the col-
umns- 18. - Such tension members are. illustrated
in the drawing as tension rods 88. .

After the roof has been constructed as thus far
described it may, if desired, be covered in the
state described with a suitable weather repellent

60

covering or sheathing of any-suitable or desirable

type.
phase of the present invention, it is preferable to

fill the space betwesn the T-sections 28 with some-

material such as 22, illustrated in Fig. 3, that may

However, in accordance with a further

65

have either one or the other or both of twe char-~ ~

acteristics.
rial 32 may have is the character of insulation
against transfer of heat therethrough in which
case the material 32 may be of any suitable or

One characteristic which the mate-.

70

conventional heat insulating material capable of .

being readily applied between and: over the T-
sectioned portions 26 and may be either of a loose

3

type of material or some type -capable -of being
formed into a more or less integral mass. On the
other hand the material 32 may be of a character
which will reinforce the members 22 against buck-
ling, warping, or the like and in such case the ma-
terial 32 may be concrete or the like simply poured
or cast into place. The material 32 is preferably
applied to a depth sufficient to imbed the T-sec-
tions 26 a material distance therein as brought
out in Fig. 3. It will be appreciated that where
s material such as concrete or other cementitious
material is employed the entire roof structure
assumes a form similar to-that of a reinforced
concrete roof but including metallic members of
a new form through which the principal strength
of the roof is obtained. Concrete, of course, does
not have a high degree of resistabiliby to transfer
of heat through it and, dccordingly, where  con-
crete is employed some material of a higher in-
sulating value is preferably provided over the
upper surface of the same to enhance the heat
insulation qualities thereof when desired.

On the other hand cement, such as Portland
cement, may be mixed with 2 suitable material
of high heat insulation qualities and be employed
for the material 32, in which case the material
32 - not only will reinforce the metallic portion
of the structure against forming or distortion
under load, but will also serve as a heat insulation
material for insulating the roof against the trans-
fer of heat therethrough. One material which is
ideally suitable to mix with cement for this pur-
pose is vermiculite which, when miked with a
suitable quantity of Portland cement, may be cast
into place and thereafter not only -enhance the
strength of the roof itself, but due to the air cells
which - the vermiculite. causes to be distributed
throughout thé mixture, forms an excellent heat
insulation for the roof. : ,

In any évent after the material 82 has been
applied to the roof. structure, its outer surface
is then preferably covered by a suitable roofing
material suech as 234 applied in any suitable or
conventional manner for: protection of material
32 against the effects of weather. thereon.

Tt will be appreciated from the foregoing that
the structure provided in accordance with the
present invention enables a roof of extended span
to be constructed with a relatively simple, effi-
cient and unusually light and, therefore, in an
economical manner, and that it may. be. easily
and efficiently insulated against the transfer of
heat therethrough.-

As previously mentioned where a roof span

‘shorter than that assumed in connection with

the structure shown in Figs. 2 to 5, inclusive, is to
be provided. with a roof constructed in accordance
with the present invention, it is possibie to use
a lighter gauge of metal with a section of less
depth and-in such case each member equivalent
to the member 22 previously described may he
provided ‘with more than two T-sectioned por-
tions if desired. An illustration of sueh con-
struction is‘sh'own in Fig. 6 in which parts equiva-
lent ‘to the parts. previously described are indi-
cated by the same numerals éxcept that such
numerals bear g prime mark. It will be noted that
in this case the cross-sectional configuration of
the member 22’ is generally -the same as the
member 22 except that instead of having one T-
sectioned portion 26 intermediate the opposite
margins of the member 22, two T-sectioned por-
tions 26’ are provided between the margins, an
additional T-sectioned member 26’ being provided

-along . one margin and a flange 28’ along the
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obposite. Except for the above described change
and the possibility of the use of lighter gauge
metal, the structure is otherwise the same as that
first described and will incorporate all of the
benefits thereof. : )

On the other hand if the span of the roof is
greater than that assumed in connection with
the construction illustrated in Figs. 2 to 5, in-
clusive, then it will ordinarily be desirable to
employ. -a. deeper section for the sheet metal
members and to form them of heavier gauge ma-
terial. In such case it may be preferable to form
each member with but a single T-sectioned por-
tion. Such construction is illustrated in Fig. 7
where the parts equivalent to the parts first
described are indicated by the same numerals
except that such numerals bear a double prime
mark.. As will be observed in this case one T-sec-
tioned portion 26’ is provided along one margin
of the member 22’ and a flange 28'’ along the op-
posite side but with no T-sectioned portions inter-
mediate the opposite margins. The single T-sec-
tioned portion 26’’ is, of course, formed with the
two portions of the legs separated for reception of
the flange 28’’ of an adjacent section. With the
further . possible exception that the member
shown in Fig. 7 may be formed of heavier gauge
material, the construction is otherwise the same
as that previously described and, of course, in-
corporates all of the advantages thereof.

Formal changes may be made in the specific
embodiments of the invention described without
departing from the spirit or substance of the
broad invention, the scope of which is commen-
surate with the appended claims.

What is claimed is: ,

1. A roof structure comprising, in combination,
a plurality of sheet metal members arranged in
parallel and adjacent relationship and extend-
ing 'in approximate parallelism with opposite
sides of said structure, each of said members com-
prising a base portion substantially flat in cross-
sectional view, an outwardly directed flange in-
tegral with one margin thereof; and an integral
cutstanding sheet metal T-sectioned ' portion
along the opposite margin thereof, said. T-sec-
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tioned portion being of double thickness with the -

legs thereof spaced from one another and receiv-
ing the flange of the next adjacent member on
cne side thereof. :

2. A curved or arched roof structure compris-
ing, in combination, a plurality of longitudinally
curved sheet metal members extending in ap-
proximate parallelism with, opposite sides of said
structure, each- of said members comprising a
transversely flat base portion, a substantially con-
tinuous flange integral therewith and projecting
perpendicularly from one side margin thereof,
and a substantially continuous T-sectioned por=
tion projecting outwardly from the opposite side
margin thereof with the leg thereof substantially
perpendicular to the plane of the base portion,
said T-sectioned portion being of double thick-
ness with the two. thicknesses in ‘the leg portion
thereof separated by a distance substantially
equal to the gauge of the metal, ‘the marginal
flange of one member being received between the
two portions of the leg of the marginal T-sec-
tioned portion of the next adjacent member and
rigidly fixed thereto.

3. A curved or arched roof structure compris-
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ing, in combination, a plurality of longitudinally

curved sheet metal members extending in ap-
proximate parallelism with opposite sides of said
structure, each of said members comprising a

2,245,690

transversely flat base portion, a substantially con-
tinuous flange integral therewith and projecting
perpendicularly from one side margin thereof,
a substantially continuous T-sectioned portion
projecting outwardly from the opposite side mar-
gin thereof with the leg thereof substantially
perpendicular to the plane of the base portion,
said T-sectioned portion being of double thick-
ness with the two thicknesses in the leg portion
thereof separated by a distance substantially
equal to the gauge of the metal, the marginal
flange of one member being received between
the two portions of the leg of the marginal T-sec-
tioned portion of the next adjacent member and
rigidly fixed thereto, and at least one additional
substantially continuous T-sectioned portion pro-
jecting outwardly from the base of each of said
members with its leg substantially perpendicular
to the plane of the base and located intermediate
said flange and the first mentioned T-sectioned
portion, .

4. A curved or arched roof structure compris-
ing, in combination, a plurality of longitudinally
curved sheet metal members extending in ap-
proximate parallelism with opposite sides of said
structure, each of said members comprising a
transversely flat base portion, a substantiaily
continuous flange integral therewith and pro-
jecting perpendicularly from one side ‘margin
thereof, and a - substantially continuous T-sec-
tioned portion projecting outwardly from.-the op-
posite side margin thereof with the leg thereof
substantially perpendicular to the plane of the
base portion, said T-sectioned portion being of
double thickness with the two thicknesses in the
leg portion thereof separated by a distance. sub-
stantially  equal to the gauge of the metal, the
marginal flange of one member being received
between the two portions of the leg of the mar-
ginal T-sectioned portion of the next adjacent
member and rigidly fixed thereto, the width of
the head of the T-sectioned portion being sub-
stantially equal to one-half the width of the
base portion of said member. .

5. A curved or arched roof structure comprising,
in - combination, a - plurality of longitudinally
curved sheet metal members extending in ap-

‘proximate  parallelism with opposite sides  of

said structure, each of said members comprising
a transversely flat base portion, a substantially
continuous flange integral therewith and . pro-
Jjecting - perpendicularly from one side ‘margin
thereof, ‘a substantially continuous T-sectioned
portion projecting outwardly from the opposite
side margin- thereof with the leg thereof sub-
stantially perpendicular to the plane of -the base
portion, said T-sectioned portion being of double
thickness with the two thicknesses in “the 'leg
bortion thereof separated by a distance sub-’
stantially equal to the gauge of the metal, the
marginal flange of one member being. received
between the two portions of the leg of the mar-
ginal T-sectioned portion of the next’ adjacent
member- and: rigidly fixed thereto, and at least
one additional substantially :continuous T-sec-
tioned portion projecting outwardly from the base
of each of said members with its leg substantially -

" perpendicular to the plane of the base and located

Intermediate said flange and the first mentioned
T-sectioned portion, the combined width of the
heads of said T-sectioned portions being substan-
tially equal to one-half of the width of said base

- portion, :

6. A curved or arched roof sﬁructure comprising,
in combination, a plurality of longitudinally
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curved sheet metal members extending in-ap-
proximate parallelism with opposite sides of said
structure, each of said members comprising a
transversely flat single thickness base portion, an
upstanding integral and substantially continuous
flange along one side margin thereof, and at
least two integral laterally spaced continuous
T-sectioned portions - extending longitudinaily
thereof and integrally. therewith, said  T-sec-

tioned portions being arranged with their legs

perpendicular to the plane of said base and with
their heads transversely aligned with each other,
the combined width of the heads of said T-sec-
tioned portions being substantially equal to one-
half the width of said base portion whereby equal

amounts of metal exists in the top and bottom

surfaces of said members.

7. A curved or arched roof structure comprising,
in combination, a plurality of longitudinally
curved sheet metal members extending in ap-
proximate parallelism with, opposite sides of said
structure, each of said members comprising a
transversely flat base portion, a substantially con-
tinuous flange integral therewith and projecting
perpendicularly from one side margin thereof,
o substantially continuous T-sectioned portion
projecting outwardly from the opposite side mar-
gin thereof with the leg thereof substantially
perpendicular to the plane of the base portion,
said T-sectioned portion being of double thick~
ness with the two thicknesses in the leg portion
thereof separated by a distance substantially
equal to the gauge of the metal, the marginal
flange of one member being received between
the two portions of the leg of the marginal T-sec-
tioned portion of the next adjacent member and
rigidly fixed thereto, and a mass of heat insula-
tion material filling the space between adjacent
T-sectioned portions.

8. A curved or arched roof structure compris-
ing, in combination, a plurality of longitudinally
curved sheet metal members extending in approx-
imate parallelism with opposite sides - of said
structure, each of said members comprising a
transversely flat base portion, a substantially con-
tinuous flange integral therewith and projecting
perpendicularly from one side margin thereof, a
substantially continuous T-sectioned portion pro-
jecting outwardly from the opposite side margin
thereof with the leg thereof substantially per-
pendicular to the plane of the base portion, said
T.sectioned portion being of double thickness
with the two thicknesses in the leg portion there-
of separated by a distance substantially equal
to the gauge of the metal, the marginal flange
of one member being received between the two
portions of the leg of the marginal T-sectioned
portion of the next sdjacent member and rigidly
fixed thereto, at least one additional substantially
continuous T-sectioned . portion projecting out-
wardly from the base of each of said members
with its leg substantially perpendicular to the
plane of the base and located intermediate said
flange and the first mentioned T-sectioned por-
tion, and a mass of heat insulation material filling
the space between adjacent T-sectioned portions.

9. A curved or arched roof structure compris-
ing, in combination, a plurality of longitudinally
curved sheet metal members extending in ap-
proximate parallelism with opposite sides of said
structure, each of said members comprising a
transversely flat base portion, a substantially con~
tinuous flange integral therewith and projecting
perpendicularly from one side margin thereof, a
substantially continuous T-sectioned portion pro-
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5
jecting outwardly from the opposite side margin:
thereof with the leg thereof substantially per-:
pendicular to the plane of the- base portion,: said
T-sectioned portion being of double thickness
with the two thicknesses in the leg portion thereof
separated by a distance substantially equal to the
gauge of the metal, the marginal flange of one
member being received between the two portions
of the leg of the marginal T-sectioned portion of
the next adjacent member and rigidly fixed there-
to, and a mass -of rigid material interposed be-
tween adjacent T-section portions and substan-
tially imbedding said T-sectioned portions therein.

10. A curved or arched roof structure compris-
ing, in combination, a plurality of longitudinally
curved sheet metal members extending in ap-
proximate parallelism with opposite sides of said
structure, each of said members comprising a
transversely flat base portion, a substantially con-
tinuous flange integral therewith and projecting
perpendicularly from one side margin thereof, a
substantially continuous T-sectioned portion pro-
jecting outwardly from the opposite side margin
thereof with the leg thereof substantially per-
pendicular to the plane of the base portion, said

“T-sectioned portion being of double thickness

with the two thicknesses in the leg portion thereof
separated by a distance substantially equal to the
gauge of the metal, the marginal flange of one
member being received between. the two portions
of the leg of the marginal T-sectioned portion
of the next adjacent member and rigidly fixed
thereto, at least one additional substantially con-
tinuous T-sectioned portion projecting outwardly
from the base of each of said members with its

.Jeg substantially perpendicular to the plane of the

base and located intermediate said flange and the
first mentioned T-sectioned portion, and a mass
of rigid material interposed between adjacent
T-sectioned portions and substantially imbedding
said T-sectioned portions therein.

11. A curved or arched roof structure compris-
ing, in combination, a plurality of longitudinally
curved sheet metal members extending in ap-
proximate parallelism with opposite sides of said
structure, each of said members comprising a
transversely flat base portion, a substantially con-
tinuous flange integral therewith and projecting
perpendicularly from one side margin thereof, a
substantially continuous T-sectioned portion pro-
jecting outwardly from the opposite side margin
thereof with the leg thereof substantially per-
pendicular to the plane of the base portion, said
T-sectioned portion being of double thickness
with the two thicknesses in the leg portion thereocl
separated by a distance substantially equal to
the gauge of the metal, the marginal flange of
one member being received between the two por-
tions of the leg of the marginal T-sectioned por-
tion of the next adjacent member and rigidly
fixed thereto, and a mass comprising a mixture of
Portland cement and vermiculite filling the space
between adjacent T-sectioned portions and sub-
stantially imbedding said T-sectioned portions
therein.

12. A curved or arched roof structure compris-
ing, in combination, a plurality of longitudinally
curved sheet metal members extending in ap-
proximate parallelism with opposite sides of said
structure, each of said members comprising a
transversely flat base portion, a substantially con~
tinuous flange integral therewith and projecting
perpendicuarly from one side margin thereof, a
substantially continuous T-sectioned portion pro-
jecting outwardly from the opposite side margin
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thereof with the leg thereof substantially per-
pendicular to the plane of the base portion, said
T-sectioned portion being of double thickness
with the two thicknesses in the leg portion thereof
separated by a distance substantially equal to
the gauge of the metal, the marginal flange of
one member being received between the two por-
tions of the leg of the marginal T~sectioned por-
tion of the next adjacent member and rigidly
fixed thereto, at least one additional substantially
contiuous T-sectioned portion projecting out-
wardly from the base of each of said members
with its leg substantially perpendicular to the
plane of the base and located intermediate said
flange and the first mentioned T-sectioned por-
tion, and a mass comprising a mixture of Port-
land cement and vermiculite filling the space be-
tween adjacent T-sectioned portions and sub-
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stantially imbedding said T-sectioned portions
therein. - =+ - ’ ’

13. A sheet metal roof section element com-
prising a transversely flat single thickness base
portion, a continuous flange portion projecting
perpendicularly with respect to the plane of said
base portion along one side margin thereof, and
a continuous T-sectioned portion along the op-
posite side margin of said base portion arranged
with its leg perpendicular to the plané of said
base portion and extending from said base portion
in the same direction as said flange position, said
T-sectioned portion being’ of double thickness
with thie two thicknesses of said leg portion gen-
erally spaced from one another, all of said por-
tions being formed integrally with one another
from a single sheet of metal. :

RICHARD H. KRUEGER,



