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3,118,252
METALLIC ROOF CONSTRUCTION
Gekres Dale Weed, Kalispell, Mout. (125 W. Maiy,
Riissonla, vient), and VWilard ¥, Bennett, Columbpia
Falls, Mont.
Filed Aug, 19, 1959, Ser. No., 834,729
6 Ciaims, ({(CL 56—249)

The present invention generally relates to novel struc-
tural details of sheet metal roofing and more particularly
to a joint for securing the edges of panels or units of
sheet metal roofing together while sealing the same.

In the application of sheet metal roofing to buildings or
the like, there has been an outstanding problem of con-
necting the panels of sheet metal in such a manner that
the joint will be retained in a waterproof condition for an
extended length of time. Various methods have been
employed in joining the edges of the sheet metal panel
including the overlapping and interlocking of the panels
as well as the actual connection of the panels such as by
soldering or the like. While soldering provides a water-
proof condition, it also provides a rigid relationship be-
tween the panels which wiil not allow for expansion and
contraction which occurs in roof panels due to change in
temperatures. When this occurs, the joint between the
panels, even though soldered, will quite often be ruptured
thus eliminating the waterproof condition therecf. There-
fore, it is the primary object of this invention to provide
a simple and inexpensive method of joining sheet metal
together for use as a rocfing material by providing a joint
between said sheets of metal which includes a plastic ma-
terial that will insure expansion and contraction without
the rigidity of a soldered joint and also maintain the
watertight relationship between the panels.

Another object of the present invention is to provide a
method of joining metal roofing panels in which the adja-
cent edges are generally bent to define a channel-shaped
area or trough-shaped area for receiving a mastic with
the edges of some portion of the edges of each panel being
embedded in plastic material disposed in the trough or
channel-shaped area for effectively sealing the panels
together.

Another important object of the present invention is to
provide a method of joining sheet metal roofing panels
in which several variations of the basic concept are pro-
vided with all of these concepts providing an expansion
joint due to the particular bend formed in the edges of
the panels and also due to the mastic or plastic material
disposed in the trough shaped area and also due to the
disposal of edge portions of the channel in the mastic for
sealing relation.

A further important feature of the present invention is
to provide a method of joining sheet metal rocfing panels
which incorporates a structure which may be easily formed
cn the job by suitable simple tools with the structure being
extremely simple, easy to make and use, efficient in use,
well adapted for which the same is intended and generally
inexpensive to manufacture.

These together with other objects and advantages which
will become subsequently apparent reside in the details
of construction and opertation as more fully hereinafter
described and claimed, reference being had to the accom-
panying drawings forming a part herecf, wherein Iike
numerals refer to like parts throughout, and in which:

FIGURE 1 is a plan view of a portion of a roof with a
plurality of panels joined peripherally;

FIGURE 2 is a detailed sectional view, on an enlarged
scale, taken upon a plane passing along section line 2—32
of FIGURE 1 illustrating the structure of one edge of
each panel;

FIGURE 3 is a detailed sectional view, on an enlarged
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scale, taken substantially upon a plane passing along sec-
tion line 3—3 of FIGURE 1 illustrating the structure of
another edge of the panel;

FIGURE 4 is a detailed sectional view taken substan-
tially upon a plane passing along section line 4—4 in
FIGURE 1 showing the joint between parallel edges of the
panels;

TIGURE 5 is a detailed sectional view taken upon a
plane along section line 5—35 of FIGURE 1 illustrating
the structure of the corner joint;

FIGURE 6 is a sectional view taken substantiaily upon
a plane passing along section line 6—& of FIGURE 1
showing further details of the corner joint structure;

FIGURE 7 is a fragmentary perspective view of one
corner of a panel illustrating the structure thereof;

FIGURE 8 is a perspective view of a modified form of
corner joining device;

FIGURE § is a partial perspective view of yet another
form of the invention;

FIGURE 10 is a partial perspective view of the corner
one of the panels;

FIGURE 11 is a view similar to FIGURE 10 but illus-
trating the structure when the joint is completely formed;

FIGURE 12 is a partial perspective view of another
form of the present invention with the joint partiaily
completed;

FIGURE 13 is a perspective view of the completed
joint;

FIGURE 14 is a plan view of a coraer joint employing
the concepts of FIGURE 12; and

FIGURE 15 is a perspective view of the corner joint.

Referring now specifically to FIGURES 1-7, one form
of the present invention is illustrated for joining rectangu-
lar sheet metal roofing panels 1&¢ and 12 together and
mounting the same on sheeting 14 or the like.

Each of the panels 1§ is provided with a peripheral up-
wardly inclined and outwardly extending edge poriion 16
terminating in a downwardly extending vertical wall por-
tion 18 with the vertical wall portion 18 extending periph-
erally around the panel 19 and having an outwardly ex-
tending horizontal flange 2§ at the bottom edge thereof.
The outwardly extending horizontal flange 20 terminates
in an upwardly inclined flange 22 which converges io-
wards the vertical wall 18 and which has an upper edge
24 terminating below the upper edge of the vertical wall
portion 18 which is in the form of a bend 26 connecting
the vertical wall portion 18 to the inclined portion 6.

Bach panel 12 is provided with a peripheral upwardly
inclined flange or portion 28 which terminates at its up-
per end with a horizontally extending peripheral flange
30. The flange 30 terminates in the depending vertical
wall portion 32 having the lower edge terminating in a
reversely bent portion 34. The lower edge of the ver-
tical wall portion 32 is disposed above the plane of the
anel 22 and is adapted to be disposed within the trough

U-shaped channel formed by the vertical wall portion

ge 29 and flange 22 as illusirated in FIGURE 4.

Before application of panels 12, the gutter or trough
around the margin of panels 1@ are filled with mastic 36
and the panels 12 are then placed in their proper location
in relation to panels 19 and the marginal depending legs
32 are pressed into the mastic in the gutier of the panels
19 thus forming a seal about the periphery of the panels
with portion 34 forming a key in the mastic.

At the corner between the panels, it will be seen in
FIGURE 5 that a spacer 38 of inverted U-shaped con-
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- structicn is disposed beiween the panels 18 with the

spacer 38 having downwardly extending and converging
legs 40 received within the upwardly opening troughs or
gutters formed on the pancls 19. The spacer 38 not only
serves to retain the panels 18 in exact spaced relation
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but also serves as a baffle against leakage through the
crack between diagonally disposed panels 12.

As shown in FIGURE 7, each corner of the panels 12
has a radial extension 42 with depending legs 44 form-
ing continuations of the legs 32 with the extension 42
forming a continuation of the flange 39. The legs 44 are
curved to comform to the curvature of the gutters or
troughs formed in the panel 18 and are received therein
as illustrated in FIGURE 5. Also, the outer edge of the
extension 42 is provided with an upturned tab 46 which
is spaced from a corresponding tab 46 on a diagonally
opposed panel 12 whereby mastic 36 is also disposed be-
ween the abutment 46 and between the extension 42 and
the spacer 38 and between the free edges of the legs 44
and the vertical wall portions 18 and the flanges 22 and
inturned legs 40 whereby the mastic cooperates with all
of the various flanges for retaining the pansls in sealed
relation.

Referring now particularly to FIGURES 8-15, the roof
panels 118 and 120 are placed on the roof in consecutive
order with the roof panels 218 and 128 each having a
longitudinally extending and upstanding t-shaped in-
verted member or rib 121 thereon in spaced relation to an
upturned and slightly outwardly inclined flange 22 which
defines a channel shaped area 124 therebetween. The
panel 118 is secured to the underlying roof structure 126
by a plurality of clips 128 having a fastener 138 securing
it to the roof structurs 126 and having a hook shaped
end 132 for engagement over the upper edge of the up-
turned flange 122. Thus, when the flanges 122 are dis-
posed in adjacent relation to each other, they define a
generally V-shared trough for receiving mastic 134 which
is also received in a generally inverted U-shaped cap 135
that has the depending side walls 38 converging in-
wardly with the side walls 138 being spaced from the
flanges 122 with mastic 134 therebetween.

The cap 136 is filled with mastic and is pressed over
the two upstanding flanges 122 with the final condition
of the components of the joint being iilusirated in FIG-
URE 13.

FIGURE 14 is a plan view of the joint structure of the
present invention for joining the corners of adjacent pan-
els 140, 142, 144 and 248 each of which includes the in-
verted U-shaped rib 148 and the upturned free edge,
flange 186, see FIG. 10, which is the same as the struc-
ture mentioned in connection with panels 138 and 128.

FIGURE 15 illustrates the cap which includes a gen-
erally cruciform panel 152 having depending fianges 154
converging towards each other similar to the flanges 138
but with the flanges being disposed on all of the side
edges of the member 152.

FIGURE 11 illustrates a panel 158 having an upstand-
ing inverted U-shaped rib 189 around the periphery
thereof which rib includes an outwardly extending fiange
162 terminating in an upwardly and inwardly inclined
flange 164 which is adapted to receive the cruciform type
of cap shown in FIGURE 8 including sheet member 166
which has depending flanges 168 on each side edge of
each arm of the cruciform body 165. The flanges 158
are reversely bent as indicated by the numeral 178.

FIGURE 9 iilustrates the form of the invention de-
scribed in FIGURE 8 and also incindes the use of pan-
els 172 and 174 and the panels 172 and 174 have
raised portions 194 and the mastic will effectively seal
the joints between the closurs member 196 similar to the
member 166 with the mastic 228 being disposed com-
pletely within ihe cap 196 and also exteriorly of and in-
teriorly of the internal flanges or ribs respectively. After
the mastic is hardened, the wedge shape of flange %8
and the wedge shape of the channel formed by flanges
162 and 164 renders the components completely inter-
locked.

The foregoing is considered as iliustrative only of ths
principles of the invention. Further, since numerous
mcdifications and changes will readily occur to those
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skilled in the art, it is not desired to limit the invention to
the exact construction and operation shown and de-
scribed, and accordingly, all snitable medifications and
equivalents may be resorted to, falling within the scope of
the invention as claimed.

What is claimed as new is as follows:

1. A roof assembly comprising a plurality of rec-
tangular panels arranged in side by side and end to end
relation to form a continuous roof, the panels being of
two different groups and each group alternating both hori-
zontally and vertically in said side by side and end to end
arrangement <o that like panels are arranged in diagonal
opposed relationship, a first group of said panels having
an upwardly facing gutter defined peripherally thereomn,
the second group of said panels each having a down-
wardly extending leg for reception in the gutter, and
mastic received in the gutter for embedment of the down-
wardly extending leg thereby sealing the panels periph-
erally, the corners of the first group of panels being
curved and interconnected and spaced by inverted U-
shaped spacers received in and engaging with the gutters
on the first group of panels for retaining the first group
of panels in properly orientated position, and means
on the corners of the second group of panels for engaging
each other and retaining the second group of panels in
spaced relation.

2. The structure as defined in claim 1 wherein said
last named means includes a radial extension at each
corner of the second group of panels with the radial
extension having depending legs curved to conform to the
curvature of the corner portions of the gutters on the first
group of panels, and an upstanding abutment on the free
end of the radial extension for disposition in spaced re-
lation to a similar abutment on a diagonally opposed
identical panel for receiving mastic therebetween thereby
sealing the corner structure.

3. The structure as defined int claim 2 wherein said
extension is disposed in overlying relation tc the spacer
whereby the spacer will form a bottom for that area of
the extension to either side of the upstanding abutments
thereby preventing leakage of the mastic.

4. The structure as defined in claim 3 wherein said
gutter is formed by an upwardly inclined peripheral wall,
a depending vertical wall portion at the outer edge of the
inclined wall, a horizontal flange connected with the bot-.
tom edge of the vertical wall portion, and an upwardly
and inwardly inclined flange forming a generally U-shaped
gutter for receiving mastic and for receiving the depending
leg on the second group of panels.

5. The structure as defined in claim 4 wherein said
depending leg on the other group of panels is defined
by an upwardly and outwardly inclined peripheral wall
porticn, an outwardly extending horizoatal flange con-
nected with the wall portion, and a depending peripheral
leg on the cuter edge of the horizonial flange for em-
bedment in the mastic for sealing the joint between ad-
jacent panels.

6. A joint for connmecting the corners of diagonally
arranged roof panels, each roof panel having a peripheral
upwardly opening trough formed thereon with the bottom
of the trough being coplanar with the major portion of
the panel, an inverted U-shaped member bridging the
space between the froughs and having depending flanges
received in the troughs, and mastic fiiling said troughs
and surrcunding said U-shaped member for sealing the
U-shaped member, and further comprising means for
connecting diagonaily arranged panels disposed in side-
by-side relation to the first mentioned pair of panels and
including a diagonally extending projection cverlving the
inverted ‘U-shaped member, each projection terminating
in an upwardly extending flange, said flanges being nor~
mally spaced from each other and forming a mastic re~
ceiving area whereby the inverted U-shaped member forms
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