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UNITED STATES PATENT OFFICE

2,175,271
METALLIC BUILDING
Marlay W. Lethly, Springfield, Ohio
Application August 26, 1937, Serial No. 161,002
7 Claims. (CL 189—34)

This invention relates to metal buildings, it oneof the side wall sections showing a door frame
particularly relating to buildings which are .in section fitted thereto. .
fabricated at the factory and from there shipped Fig. 11 is a section on the line {i—1i1 of Fig. 9.
to the building site in condition for ready erec- Fig. 12 is a view in section of two of the roof
5 tion. rafters at their point of juncture together with a 5
In the construction of metal dwellings in the vertical section of a portion of the roof and the
past the labor cost at the building site has manner of securing the edges thereto at the
amounted to a very considerable proportion of ridge of the structure.
the total cost of the building. It is one of the Fig. 13 is a vertical section of a portion of the
0 objects of this invention that this labor cost be floor structure showing the manner of joining 10
materially reduced by eliminating the necessity the joists together.
of cutting, spot welding and substantially all Fig. 14 is a plan view of a portion of the roof
riveting, bolting and nailing at the building site so and also a portion of two of the roof rafters at
as to make it possible to erect the building com- the point of juncture and the means for securing.
plete without any skilled labor except for the them together. 18
interior finish of the walls, floor and ceilings; the Fig. 15 is a view partly in elevation and partly
fastening means for the various sections of the in vertical section of some of the long side wall
exterior of the building consisting of but few sections looking from the inside of the structure
bolts, nails and rivets. and also showihg at the bottom a portion of the
20  Tyurther and more specific objects of the inven- foundation and at the top a portion of the angle 20
tion will appear from the accompanying draw- irons which connect the side wall sections to- -

1

&

ings, description, and claims. gether.
In the accompanying drawings: Fig. 16 is a section on the line 16—16 of Fig. 15,
Fig. 1 is a plan view of the exterior wall con- Fig. 17 is a section on the line .{1—IT of .
28 struction, showing in place thereon some of the Fig. 15, ' . 25
roof and ceiling joists. The side walls of the structure consist of a

Fig. 2 is a view partly in side elevation and series of metallic sections. Each of these sec-
partly in section, the section being on the line tions is pressed or stamped of sheet metal so as
22 of Fig. 1. to form an outer wall I, end walls 2, a base plate

%0 Fig. 3 is an enlarged transverse section of a 3anda head plate 4. All of these sections are for 30
portion of the outer wall of the structure together  the full height of a one-story building with the
with a portion of the lining for the interior struc- exception of the places where the windows or
ture. doors are inserted at which places the sections

Fig. 4 is a vertical section of one of the par- are naturally shorter. The base plates 3 are se-

35 iifions in the interior of the building showing cured to the foundation F by bolts §. 'To this end 35

the manner of securing the same to the ceiling an insert of sheet metal is placed in the concrete

and floor joists. of the foundation when the same is poured and
Fig. 5 is a section on the line 5—5 of Fig. 4. extends entirely around the building. This metal
Fig. 6 is a vertical section through one of the insert isof channel-forx:n and has an enlargement

side wall sections showing the manner of sup- 6 at the bottom to receive the heads of the bolts, 40

porting the combined ceiling and floor joists for a which enlargement is approached by a neck 1

two-story structure, one of the joists being shown of substgntlally the dl.ameter. of th? shank of the
partly in side elevation and partly in section and bolt, which neck terminates in horizontal flanges

t for ti bei h : t 8 which rest on the top of the foundation and
45 the support for the same being shown in sectlon.  ,pe gightly imbedded therein so as to be flush 45

Fig. 7 is a section on the line 11 of Fig. 6. with the top thereof. This arrangement provides

Fig. 8 is a vertical section of two short side  for a continuous inverted T-shaped slot around
wall sections showing a metallic window installed  the entire foundation, and the head §’ of each

therein also in section and also showing a portion  polt is of a flat elongated character as shown in
60 of the foundation and one of the floor joists. dotted lines in Fig. 15, the width of which per- 50
Fig. 9 is a vertical section of one of the short mits it to be inserted through the neck 1 after
side wall sections of the structure, a portion of a. which it is given a quarter turn. The base plate
window, a portion of one of the ceiling joists and 3 is perforated to receive the bolt 5 and nuts 5" °
one of the rafters and a portion of the roof. on the bolts to clamp the parts together. The
65 Fig, 10 is a transverse section.of a portion of enlargement at the bottom of the insert serves 85
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to anchor the insert in the cement without the

ald of additional fastening devices. .

The upper end plates 4 of each of the sections
are connected together by angle iron plates 10
which extend around the entire structure, as
shown in Fig. 1 in which the plates are shown
partly in full lines and partly in dotted lines. In
a four-sided structure four of these plates would
be employed, the adjacent ends of which are con-
nected together by angular straps ! breferably
riveted thereto. The said. head plates & of “the
respective wall sections are connécted to.-these
plates 10 by bolts 12 (Figs. 1,2 and 9).

The end walls 2 of adjacent sections are each
formed with a V-shaped depression {3 which
when pressed together form a vertical rectangu-
lar groove in which is inserted a suitable Plastic
material 14 to provide for calking and also fur-
hish an expansion joint between adjscent sec-
tions.
tions are also interlocked by providing the inner
edge of one end wall with a lateral flange 15 and
the adjacent end wall with a lateral flange 1§,
the edge of the flange 15 being bent to hook form
as indicated at 18" so as {o receive a hook 16’
formed on the edge of the flange ‘16, °

To interlock these flanges, after: one section
has been vroperly positioned an adjacent section
Is held at a slight angle thereto so that the hook
15’ may be engaged with the hook 16’ after which
the succeeding section  may be swung parallel
with the first section. -

Located in each of the side  wall sections is g
plank of insulating material {1. Each of these
planks of insulating material is centrally posi-
tioned in its corresponding side wall sections and
is held in position by providing the side edges
thereof with V-shaped grooves which receive the
V-shaped depressions 13 of the ends 2 of the side
wall sections. = These insulating planks may be of
any suitable material such as fiber impregnated
with pitch and termite-proof‘compound and the
outside surface is covered with a sheet 18 of
aluminum, copper or other reflective type of insu-
lation to add to its insulating value.

Each of the side wall sections is provided with
means for draining the condensation on the in-
side thereof end for a circulation of air between
the wall 1 and the insulation, Referring to Figs.
15, 16 and 17, the lower end of ‘each side wall sec-
tion at the point where the wall { joins with the
base plate 3 is depressEd{t»o form a drain trough
19 having an opening 20. -'This opening 20 not
only permits the escape of the condensation but
also permits the entrance of alr which will circu-
late upwardly and escape through an opening 2i
in the head Dlate 4.

The fioor Joists for:the structure are best shown
in Figs. 8 and 13.- Each joist is formed of sheet
metal and consists of a flat central web portion 22
having mounted on one edge thereof a flange 23
which is received in a channel of the adjacent
Joinst consisting of's flange 24 having its edge
provided with a U-bend 25. .. - :

" There is provided s series of roof joists which
are.- constructed  in all respects' like the floor
Joists excepting that they are' inverted (Figs. 1,
2 and 9)." The horizontal Portion of these joists
Is indicated at 26, having ‘one edge thereof
formed with an upwardly turned flange 21 and
the other edge with an upwardly turned U-bend
28 which receives the flange 27 of the adjacent
joists. These roof joists are secured to the angle
iron plates 10 by the same bolts (2 which secure

The end walls 2 of adjacent side wall-sec-.
. the rafters and is slit

2,175,371

the side wall sections é.nc_l the plates together,
these bolts passing through the horizontal por-
tions 26 of the joists.

A series of roof rafters dre employed, these

rafters being shown
14. Each of these

best in Figs. 1, 2,9, 12 and
rafters is formed of sheet
metal consisting of g flat web portion 28 having
a flange 30 on one edge which fits in a U-bend 3¢
on the edge of the adjacent rafter.

The flanges and U-bends of the rafters occupy

" bositions between the flanges and U-bends of the

floor -joists and- tie rods-32 pass through the
flanges and U-bends of both the rafters and
Joists to anchor the rafters in bosition, these tie
rods having nuts 32’ on their ends to clamp
against the flanges of the outermost Jjoist.

.- To secure the upper adjacent ends of the

rafters together there is Inserted between adja-

‘cent ends thereof a sheet metal strip 33 (Figs. 12

and 14) the upper edge of which projects beyond
to form tongues 33’ which
opposite directions and se-~
by nails 34 or other suitable

are alternately bent in
cured to the rafters
fastening devices, i o

The ‘roofing sections are formed of a base or
sheathing 35 preferably of the same material as
that of the insulating strips {1. " A sheet of copper
36 is glued on the upper side of each section 35
with the sheets at adjacent edges of the sections
35 projecting beyond the sections so that they
can be upturned in parallel relation as indicated
at 36’ in Fig. 11 and secured together by U-shaped
clips 37 and rivets 38 (see also Fig. 9). The in-
Sulated sheathing material 35 is applied to the

, this substance
being stock material now on the market: known
as roofers’ mastfe,” o ;
In Figs. 8, 9and 10 there is shown a window in-
stallation. [ '

stock steel sections except that the overall width
from jamb to jamb shall be a multiple of the
width of the side wall sections In order that the
Same can be applied without cutting the -wall

sections.. These window frames extend over two

or more of the short side wall sections. .

In installing ‘the Windows the lower short sec-
tions are erected, these sections being constructed
the same in all respects as the :side wall sections
previously described 'with the exception. that the
upper head plate & is. omitted. A metallic sit
42 is placed over the lower short side wall section,
a portion. of this sill .breferably resting on a
wooden strip 43 which' is supported by the top

of the ‘short lower wall sections. The window

frame is then'placedbin‘;pq‘si_tion.’o'x_l the sill with
calking material 44 of the Character used in ex-:

-pansion joints between the lower ‘portion of the

frame and:sill, this ‘calking material having been
breviously placed ‘in’ the ‘bocket formed:'by the
usual angular construction of the window frame.
The upper short top wall sections:are: then placed
in position.: Each.iof thesetop :wall “sections is
constructed in.the same manner -as the long. sec-
tions previously described with the exception that
the lower base .plate.-3’ ‘is-formed with. g longi-
tudinally extending groove: 45: to: receive: calking
material .46 into .which the vertical flange of the
upper: portion - of ; the -window. of. the ‘frame is
placed, calking material ‘having.also been. placed
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‘in the pocket formed by the angular frame. The

10

15

20

25

30

35

60

vertical flanges of the sides of the window frame
are imbedded in the plastic 14 in the V-shaped
grooves of the adjacent full-height side wall sec-
tions { as shown at the top of Fig. 3.

For the corner joints between the side wall
sections the sections at the ends of the structure
are slightly modified, as shown in Fig. 3, so that
the vertical ends 2’ of adjacent corner sections
will be angularly arranged and the shape of the
depression 13’ altered so as to provide a tri-

angular shaped groove instead of a rectangular
In erection one of these corner sections

groove,
is first placed in position and bolted to the foun-
dation, in the manner previously described by the
bolts 5. The other corner section is turned at
such an angle to the first section that its inter-
locking flange may be interlocked with the inter-
locking flange of the first section and then turned
to its proper position, the flanges hinging upon
each other. When this last section reaches its
final position parallel with the wall the joints
are interlocked perfectly tight and are ready to
receive its securing bolts 5.

In Fig. 10 there is shown the manner of se-
curing the door frame to one of the vertical
ends 2 of a side wall section. In this case the
interlocking flange on the end 2 is omitted and
there is bolted to the outer surface of the end
2 a slip 47 by bolts, one of which is shown at
48. This slip has a V-shaped depression 49 which
cooperates with the vertical depression 13 of the
side wall section to provide a groove for calking
compound 50. It also has its side edges down-
turned as indicated at 5! and 52 to provide
grooves to receive the inturned edges of substan-
tially U-shaped door frames 53.

The interior finish consists of sheets of ply
wood 54 which are nailed to wooden strips 55,
two only of which are shown in Fig. 3. These
wooden. strips are secured to the ends 2 of the
side wall sections by screws or other suitable
fastening devices. About all window frames and
door frames a metallic clip trim 56 is employed,

the details of which need not be described as

these trims are stock articles now on the market.

In Figs. 4 and 5 there is shown an arrangement
for providing a partition in the structure. U-
shaped spacing channels 5T and §8 are secured
respectively to the ceiling joists and floor joists
and are of a.length equal to the desired length
of the partition. These channel members are
secured to the joists by clincher nails as shown.
A series of studs 59 built up of two sheet metal
channels riveted together are positioned between
the channels. After the channel members are
in place the studs merely set in position on the
inside of the channel member, An interior fin-
ish 60 of ply board is secured to the studs by
means of steel clinching nalils driven between the
two members of the stud, the-upper and lower
edges of the ply board finish resting against the
webs of the steel channel so as to keep them prop-
erly alined.

For a two-story structure the side wall sec-
tions are made twice as high as for a one-story
structure and means are provided to have these
side wall sections support the ceiling joists for
the first story as shown in Figs. 6 and 7. To
this end a beam 61 is extended longitudinally
through the ends 2 of the side wall section, the

ends being provided with slotted openings 62 to -

receive the beam. Upon this beam rests the
ceiling joist, a portion of one of which is indi-
cated at 63, one of these beams being located

3

upon each side of the structure. The lower edges
of ‘the joists have recesses 64 to receive the
beams. These joists are constructed in all re-
spects like the celling joists heretofore described
with flanges and U-bends, these flanges and U-
bends being the part which rests upon the beam.

In Pig. 9 there is shown a sheet metal gutter
65, the inner wall 65’ of which covers the open
space between the side wall sections and the roof.
This inner wall has a bent flange 65’ which is
inserted between the roof and the roof rafters
and braces 66 connect the inner wall 65’ with the
outer wall of the gutter.

Having thus described my invention, I claim:’

1. In a metallic structure, a plurality of sheet
metal side sections each consisting of an oufer
wall, end walls and top and bottom plates, &
concrete foundation, an insert imbedded in said
foundation forming an inverted T-shaped chan-
nel, bolts having their heads ihterlocked in said
channels for securing the bottom plates of said
sections to said foundation, means extending
about the structure for connecting the top plates
together, and means for securing adjacent sec-
tions together,

2. In. a|metallic structure, a series of sheet

- metal mdé wall sections consisting of long sec-

tions extending at least the height of a story, a
metallic window frame of angular form, short
side’ wall sections above and below said window
frame, the upper short section being bent to
form a transversely extending calking receiving
recess and into which the vertical web of the
upper portion of the window frame extends, the
vertical ends of the adjacent long side wall sec=
tions being also bent to form calking receiving
recesses into which the vertical webs of the win-
dow.frame extend.

3. In ‘a metallic structure, a series of sheet
metal side wall sections consisting of long sec-
tions extending at least the height of a story, a
metallic window frame of angular form, short
side wall sections above and below said window
frame, the jupper short section being bent to
form a transversely extending calking receiving
recess and into which the vertical web of the up-
per portion of the window frame extends, the
vertical ends of the adjacent long side wall sec-
tions being also hent to form calking receiving
recesses into which the vertical webs of the win-
dow frame extend, a metallic sill supported on
the lower short section beneath . the window
frame, said sill supporting said window frame,
and calking material placed in the pocket formed
by the angular shaped lower portlon of the win-
dow frame.

4. In a metallic structure, a plurality of sheet
metal side sections each having a bottom plate,
a concrete foundation, an insert imbedded in
said foundation forming & channel having an
enlarged bottom, bolts having their heads inter-
locked in the enlarged portions of said channels
for securing the bottom plates of said sections
to said foundation, and means for securing ad-
jacent sections together.

5. A metallic structure, including a plurality of
sheet metal side sections each consisting of an
outer wall, end walls and top and bottom plates,
means for securing the bottom plates to the
foundation of the structure, means extending
about the structure and connecting the top plates
together, means for securing the extreme inner
edges of adjacent end walls together, with the
remaining portions of sald end walls otherwise
free of connections, the outer end portions of ad-
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6 A, metallic structure. in. accordance:;with
Fely 'the confronting faces-of the said
ctlons have free : Space,. therebetween
by, the, calklng material

4

"'jacent end walls being closely positioned through-
zvout ‘and-each beltig ‘bent t Hy
tending: recesses; the recess’of
~istering: with 'the recess of- an adjacent en
s 'to ‘conjointly: form'a’ groove, the' groove’ TIA metailicv structure in’ accordance with t
‘spaced. from the securing means, ‘and calking clalm 5, wherein the recesses  are of: concavo-*
material ::independent:: ‘of - tHe * securmg neans convex conﬁguratlo n,, with the concave. sides
“:packed 4in' said ¢ ‘groove; the said groove ‘being_lo- of  col g each. .other, and. wherein
-i cated between said securing’ means'and thé ‘outer €1 ng ,slabsv having. marginal por-
10 ‘margins:iof 'said ‘end- ‘Walls;* and ' the said outer tions formed . to, receive and‘engage -Over;: the X
- ‘portions of‘ the end walls by’ virtie of being ‘free convex ‘sides, . . B
J‘ot‘ comfection ‘with: each other‘as aforesaid pro-
’ ; conjunctlon thh

g@i ; ent_se




