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BUILDING CONSTRUCTION
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~i8 Claims. (CL 72—48)

This invention relates to building constfuction, It is ancther object of thig application to over-

and with regard 0 certain more specific features, - come these disadvantages of the earlier types. of
to wall construction. concrete - wall- construction in. ¢ practical and

Amcng the geveral ob,,ects of the invention may - economical manuer.
5 be noted the provision of :mproved re-enforced Referring now to Figure 1, a Wall 6 is shown 5
concrete wall. ‘ having an outer section 8, and an inner section
Another object.is to provme a wall of the char~ 10, the two sections- being -joined ‘integrally:- by
acter described which may be formed entirely studs, or uprights, forming bearing  supports,
from standard materials. generally indicated at 1. These uprights, or studs,

16 Another object is to provide an improved wall may be in the form of angles rolled or bent, as 10
of the character described thh is snnple and’ shown, or in the form of I, H or U beams, and may
economical to construct. : Le erected, or mounted in position; in any known.

Another obiect is 16 provide a wall of thechar~. manner. If my improved type of wall construc-
acter. descrived - which. is stFonger and ‘more effi- tion is used for a dwelling house of 28,960-30,000

15 cient than walls formed from the same materials  cubic feet, for sxample, I have found that a-sat- 15
but put 1 by the known methods of construction, isfactory censtruction is obtained by using angle

ther objects will be in part obvious and in hearing studs 3/ .x 3" x %’/ spaced on 32 inch
part pointed out hereinafter.” centers. A flange 3 of ¢ach angle stud 1 is pref-
The invention accordingly consists in the fea- -erably positioned parallel to-the general surface

20 tures of construction, combinations of elements, of the wall, whereas the other.flange 5, or what 20
and arrangements of parts as will be exemplified I term the mdin portion of each stud 1, is pref-
in the structure to be hereinafter described and . erably positioned at right angles to the wall.
the seope of the application of which will be in-- As shown i Figure 2;the studs 1 are secured’
dicated in the following claims. at the top and bottorn respectively to horizontal

95 In the. accompanying drawing, im which is top and bottom beams 2 and 4; as by welding; or.. 25
shown cne of the various possible embodlments the: like, although other means, such as rivets,

of this invention, may be employed. As shown, these top-and bot-
Figure 1 is a horizontal section of a wa,l em-~ tom horizontal beams are also angles, and may be
kodying the invention; and, 37 X 3’ x Y’ for the example above mentioned.
30 Fizure 2 is a vertical section of the same wall Evenly spaced between the angle bearing studs 30
taken on line 2—2 of Figure 1.~ 1, and separating the sections 8-and 10, are small-

Corresponding reference characters refer. to  er angle studs (generally indicated at 7> which,
corresponding parts throughout the several views for purposesof description, I shall term non-bear-
of the drawing. ing studs. These, as ths bearing: studs, may. be:

35 As conducive to'a clearer understanding of the erected: in, position in any  convenient manner, 35
invention, it is pointed out $hat the present meth- and in the type of house above mentioned: are.
od of employing concrete for the superstructure preferably placed on 32 inch centers and of the
of walls of smaller factoriss, of dwelling houses, ditnensions 1%’ x 1%’"x ¥%'’. The studs 7 have-
and the like, has had many disadvantages. For flanges 9 which, as the flanges 3, are preferably .

40 examiple, even with the tyne of re-enforcing used  paraliel to the wall; and also have what I term 40

it has been advisable to make the walls so thick & main portion 11 at right angles to the wail.

that the cost of material and the cost of con-..  For the purboses to he described hereinafter,

struction oftentimes precliided the use of concrete  the flanges 3 are preferably spaced outwardly-

throughout the outer wallsof such buildings. . This from the flanges 9, as shown, but the rear edges

old type of constructiori also had the disadvantage 13 and 15 of the main portions 5 and 11'respec- 45

that the thicker walls entailed g higher construc- tively are aligned in the same vertical plane.

tion cost because of the difficulties involved:in Secured, preferably by welding, to the flanges

the erection of,. and the taking down, of the 9 of the non-bearing angle studs 7 are sections

forms used in the pouring of the eoncrete walls. of sheet iron backing 17; each section extending. -

50 ©  This former type of -wall construction had the between adjacent bearing studs 1 and being &0

further disadvantage that, if the concrete wall - welded or otherwise attached to the main por-

were made thinner; and the strength of the wall ~tions 5, asat 19. (Seealso Figure 20.) Thisback-
was. sacrificed; it was not-weather proof and did ing is preferably corrugated, with the crests and
not keep oub the dampness during abnormally troughs of the corrugations running in horizontal ‘

wet conditions. . . I IO . directions. Under certain conditions of construc- 55
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tion, the backing may be secured to the top hori-
zontal beam 2 and to the bottom horizontal beam
4, as by welding or the like. With this construc-
tion, it is clear that the sheet iron backing se-
cured to the bearing studs 1, to the non-bearing
studs 7, and to the horizontal beams 2 and 4, acts
as a continuous truss, and so re-enforces the
studs and renders the whole steel structure more
rigid.

Secured to the flanges 3 of the bearing studs
1, and also to the top and bottom horizontal beams
2-and 4, is an open mesh wire screen 20, the inter-
stices 21 of which are large encugh to permit
concrete to be poured, or sprayed, therethrough.
This wire mesh 19 serves as a re-enforcing for a
concrete wall 23 to be described hereinafter. The
wire mesh may, for example, be chicken wire, or
other types of fence wire, and may be secured 4o
the studs and beams in any convenient manner,
such as, for example, by wires through holes in
the studs and beams, or by tabs (not shown),
stamped out. of the studs, or beams.

To complete the front or outer wall 8 of the
wall construction 6, the concrete wall 23 is formed
in such a way that the flanges 3 of the studs 1,
and the wire mesh 19 is embedded in the con-
crete, which is in inftimate contact with and
backed by the corrugated metal backing 17. The
concrete is preferably applied by spraying it
against the backing 17 through and around the
wire mesh 19 and the .flanges 3 of the studs 1.
The wall is thus preferably built up until the de-
sired thickness is obtained for the particular
conditions required. For the type of house above
mentioned, a two inch concrete wall has been
found satisfactory.

I have found that when the wall 8 is thus built
up, with the arrangement between the backing
17 the wire mesh 19, and the flanges 3, such that
the wire mesh is embedded in the wall 23 closer
to the outer surface than to the inner surface
thereof some advantages are obtained. One of
them is that the wire mesh being closer to the
outer surface of the wall helps-to hold the con-
crete in place as the wall is built up.

From the foregoing description, it is clear that
the concrete wall thus formed has many new
advantages. .'The portions of the studs 1 em-
bedded in the concrete re-enforce it, as does the
wire mesh 19 secured to the studs 1 and the beams
2 and 4; and the corrugated iron backing 17 also
re~-enforces the concrete, adding both it its tensile
and compressive strength. The corrugations in
the backing 17 particularly add to the rigidity and
strength of the concrete wall against horizontal
perpendicular pressures.

Another advantage of the wall 8 as thuo con-
sfructed, is that no forms are required for the
placing of the concrete, the backing 17 forming
a wall against which the concrete may be sprayed
in order that the desired thickness may be built
up. - Further, because of the support given by the
backing 17, the concrete wall 23 may be made
considerably thinner than the usual wall, there-
by permitting a saving in the cost of materials
and a saving in the cost of construction.

Another advantage of my improved type of
construction is that the relatively thin concrete
wall has a fire resistance of a much thicker
poured wall, built under the old type of con-
struction. ' Further, it has more strength than a
correspondingly thick ordinary concrete wall,
both in compression and tension. - Furthermore,
the wall thus formed, although relatively thin, is
wind proof, water proof and termite proof (there

_which' is determined by the studs.
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being no organic material to be attacked), even
under abnormal conditions.

Under certain conditions of operation, how-
ever, it may be preferable to use a form for the
outer surface of the concrete wall 23 in which
event the wall would be poured rather than
sprayed. Further, brick, stone, stucco or other
desired exterior finish 31 may be applied to the
concrete wall 23 which serves as a suitable
backing.

It is desirable under most conditions of oper-
ation to employ materials for the studs 1, the
backing 17, the wire mesh. 19, and the concrete
wall 23, which have approximately the same co-
efficients of expansion; such a provision together
with the rigidity of the structure, hereinbefore
described, practlcally eliminates any cracking of
the wall 23.

Referring now to the inner wall 10 of the wall
construction, metal lathing 25 is” preferably se-
cured to the edges 13 and 15 of the main portions
5 and 11 of studs 1 and 7, the lathing extending
between the top and bottom beams 2 and 4, to
which it may also be secured by suitable means.
This lathing is preferably metal and may be of
any desired construction, a primary purpose of
the lathing being to form a support for plaster
27 applied to the lathing 25 by known methods.
~ From the foregoing it is clear that the inner
wall 10, as thus formed, is separated from the
outer wall 8 by a dead air space 29 the depth of
One -of the
advantages of such an air space is that it pro-
vides additional insulation. against the flow of
heat and moisture. ) .

The wall construction 6 of my invention, as
described in the foregoing embodiment, is prefer-
ably fermed from non-combustible materials
throughout with the result that the wall itself
will not support combustion. Further, the vari-
ous parts of the wall are formed from standard
materials, which are easily obtained; thus, a
comparatively low cost of construction is as-
sured.

As . various embodiments might be made of

this invention; and as various changes might be

made in the construction herein described, all
without departing from the scope of the inven-
tion, it is to be understood that all matter herein
set forth or shown in.the accompanying drawing
is to be interpreted as 111ustrat1ve and not in a
limiting sense.

I claim:

1. A wall construction including spaced verti-
cal angle bearing studs, vertical non-bearing
angle studs spaced between said bearing studs,
one set of sides of said angle studs being parallel

to the surface of the wall, the bearing stud sides

extending to a vertical plane beyond 2 plahe
containing the sides of the non-bearing studs,
the other set of sides of said angle studs being
at right angles to the wall, the edges of these
sides being aligned in the same vertical plane;
& corrugated sheet metal backing secured to the
front surface of ‘the parallel sides of the non-~
bearing studs, extending between the bearing
studs and . secured thereto at the right angle
sides; wire mesh secured to the front surface of
the parallel sides of said bearing studs: a two
inch concrete wall containing the said wire mesh,
the said parallel sides of said bearing studs and
backed by said corrugated sheet metal backing
thereby forming a reinforced weather proof, ter-
mite proof, fire proof concrete wall; metal lath-

ing secured to the said edges of the right angle.
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sides ‘of said angle studs; and plaster on said
lathing, forming an inner wall spaced from said
outer concrete walli by the depth of the right
angle sides of said non-bearing studs.

2. In o wall construction having an outer sur-

face and an inner surface, in combination, spaced:

vartical bearing studs, vertical non-bearing studs
spaced between said bearing studs, the inner
cdges of the studs being aligned in the same ver-
tical plane and the outer edges of the bearing
studs being aligned in a single vertical plane but
extending beyond the outer edges of the non-
hearing studs which are also aligned in a single
vertical plane, top and bottom horizontal beams
connecting said studs, a corrugated sheeb metal
bhacking secured to.the outer edges of the non-
bearing studs, extending between the bearing
studs, secured thereto between the inner and
outer edges and secured to the top and bottom
horizenial beams whereby a rigid steel frame
work is forined; a wire mesh secured to the outer

edges of the bearing studs, a two inch concrete

wall within which said wire mesh and said outer
edges of said bearing studs are embedded, a
corrugated sheet member backing said concrete
wall, thereby forming a re-enforced weather
proof; termite proof and fire proof wall, metal
lath secured to the said aligned inner edges of
caid bearing and non-hearing studs, and plaster
on said lathing, forming an inner wall spaced
from the outer concrete wall by the non-bearing
studs.

3. In a wall construction having an outer sur-
face and an inner surface, in combination, spaced
vertical bearing studs, vertical non-bearing studs
spaced between said bearing studs, the inner edges
of the studs being aligned in the same vertical
p'ane snd the outer edges of the bearing studs
being aligned in 'a single vertical plane but ex-
tending ‘heyond the outer edges of the non-bear-
ing studs which are also aligned in a single ver-
tical plane; a sheet metal backing secured to the
cuter. edges of the non-bearing studs, extending
between the bearing studs, and being secured
thereto between the inner and outer edges there-
of, 2 wire mesh secured to the outer edges of the
bearing studs; a concrete wall within which said
wire mesh and said front edges of said bearing
studs are embedded, said concrete wall. being
backed by said sheet metal backing thereby form-
ing a re-enforced weather proof, termite proof
and fire proof wall; metal lath secured to the
said aligned inner edges of the studs, and plaster
on said lathing, forming an inner wall spaced
from the ocuter concrete wall by the non-bearing
studs. : .

4. A wall construction including spaced vertical
kearing angle studs, vertical non-bearing angle
studs spaced between said bearing studs, the
front set of sides of said angle studs being par-
allel to the surface of the wall, the bearing stud
sides extending beyond the sides of the non-
bearing studs, the other set of sides: of said
angle studs being at right angles to the wall and
the rear edges thereof being aligned in a vertical
plane, impervious sheet metal backing secured to
the non-hearing studs, extending between the
bearing studs and secured thereto, re-enforcing
open mesh screening secured to the front sides

of the bearing studs; a.two inch concrete wall.

within which the re-enforcing open mesh screen-
ing and the front sides of the bearing studs are
embedded, said concrete wall being backed by
said sheet metal backing, metal lathing secured
to the said rear edges of said angle studs, and

3

plaster on said lathing, forming an inner wall

spaced from said outer concrete wall by the non-
bearing studs. :

-5, In a wall construction having an outer sur-
face and an inner surface, in combination, spaced
vertical bearing studs, vertical non-bearing studs
spaced between said bearing studs, the inner sur-
faces of the studs keing aligned in the same ver-
tical plane and the outer surfaces of the bearing
studs. being aligned in a single vertical plane but
extending beyond the outer surface of the non-
bearing studs which: are also aligned in a single
vertical plane; g corrugated sheet metal backing
secuired to the outer edges of the non-bearing
studs, extending between the bearing studs, se-
cured thereto between the inner and outer edges
thereof, and secured to the fop and bottom hori-
zontal beam whereby a rigid steel frame work is
formed .and a wire mesh secured to the outer
edges. of the bearing studs; and a two inch con-
crete wall within which said wire mesh and the
said outer-edges of sald bearing studs are em-
kedded, said wall being backed by said corrugated
sheet backing thereby forming a -re-enforced
weather proof, termite proof and fire proof wall,
and metal lathing secured to the inner edges of
the studs to provide a support for plaster.

6. In a. wall construction having an cuier sur-
face gnd an inner surface, in combination, spaced
vertical bearing studs, vertical non-bearing studs
spaced between said bearing studs, the inner sur-
faces of the studs being aligned in the same verti-
cal plane and the outer surfaces of the bearing
studs being aligned in a single vertical plane but
extending beyond the outer surfaces of the non-
bearing studs which are also aligned in a single
vertical plane; shest metal backing secured to
the outer surfaces of the non-bearing studs, ex-
tending between the bearing studs, and secured
thereto between the inner and oufer surfaces
thereof, wire mesh secured to the outer surfaces
of the bearing studs; a concrete wall within which
said wire- mesh and the said front surfaces of
said bearing studs are embedded said concrete
wall being backed by said: sheet metal backing
thereby forming a re-enforced. weather proof,
termite proof and fire proof wall;.and metal lath-
ing secured to the inner edges of said studs and
spaced from the concrete wall by said non-bearing
studs, said metal lathing forming a base on which
plaster may be supported.

- 7. A wall- construction including spaced ver-
tical metal studs, corrugated metal backing ex-
tending between and secured to mid portions
of said metal studs, wire mesh secured to one set
of edges of said studs; a concrete wall within
which said edges. of said studs and said wire mesh
are embedded said concrete wall being backed by
said ‘corrugated metal backing to form' a re-
enforced concrete wall; and metal lathing secured
to the other set of edges of said studs providing
a support for plaster and spaced from said con-
crete wall by said studs.

8. A wall construction including spaced metal
studs, metal backing extending between and se-
cured to mid portions of said metal studs, said
metal backing also constituting a re-enforcing
member, open mesh re-enforcing means secured
to one set of edges of said studs, the said edges
of said studs and said open. mesh re-enforcing
means being embedded in concrete backed by said
re-enforcing member to form a re-enforcing con-
crete wall; ‘and metal lathing secured to the
other set of edges of said studs providing a sup-
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port for plaster and spaced from sa1d concrete
wall by said studs,

9. A wall construction including spaced metal
studs, metal re-enforcing means extending be-
tween and secured to mid portions of said metal

studs, said means being adapted to act as a metal
backing, open mesh re-enforcing means secured

. to one set of .edges of said studs, concrete in which

is embedded the said edges of said studs and said
open mesh re-enforcing means, said concrete be-
ing  backed:. by said metal re-enforcing means to
form a re-enforced concrete wall, the parts of
said studs not embedded in said concrete wall ex~
tending therefrom to form supports for a plaster
backing spaced from said wall.

10. A wall construction including spaced ver-
tical metal studs, corrugated metal backing ex-
tending between and secured to mid portions of
szid metal studs, wire mesh secured to one set
of edges of said studs, a concrete wall within which

said edges of said studs and said wire mesh are

embpedded said- concrete wall being backed by
said corrugated metal backing to form a re-en-
forced concrete wall; and metal lathing secured
to the other set of said studs providing a support
for plaster spaced from said concrete wall, said
studs, metal corrugated backing and wire mesh
co-acting to strengthen and re-enforce the entlre
wall.

11, In a wall construction, uprights, metal
backing secured to the mid portions of said up-
rights, open meshed re-enforcing means secured
to one set of edges of said uprights, said metal
backing forming a stop against which concrete
may be sprayed to form s-conerete wall hacked
and re-enforced by said metal backing and em-
bedding the said edges.of said metal uprights and
said open meshed re-enforcing means, said studs
extending from said conecrete wall thus formed
and providing a support for a plaster supporting
medium. : o )

12. .In a wall construction, metal uprights, sheet
metal backing and re-enforcing means secured
te - said uprights, a concrete wall within which is
embedded one set of edges of said uprights said
concrete wall being backed by said means to form
a wall, re-enforced by said uprights and said
means, the portions of said uprights not embed-
ded in said wall extending therefrom to form a
support for a- plaster supporting medium.

13..In a wall construction, in combination, a
series of metal studs having their edges lying in

1,902,987

more than two spaced planes, re-enforcing mesans
secured to some of said edges and lying in one of
gaid planes, a re-enforcing and backing member

secured to cother of said edges and lying in an-
other of said planes, and lathing means secured
to the remaining -of said edges and lying in: an-
other-of said planes. : -

14.In a wall consfruction, in combination,
spaced bearing studs, non-bearing studs between
said studs, a backing member secured to the out-
er edges of sald non~bearing studs, a Te-enforeing
member secured to the cuter edges of said bear-
ing studs and spaced from said backing member,

concrete within which said. re-enforcing member

is embedded said concrete being backed by said

backing member, and lathing means secured to
the inner edges of said studs.

18, I a cement wall construction, in combina~
tion, spaced studs, an impervious metal backing
member secured with respect to said studs, re-en-
forcing means secured 4o said studs, cement in
which is embedded said re-enforecing means, said
hacking member forming a backing for said ce-
ment and rendering the wall moisture proof.

16. In a cement wall construction, in combina-
tion, spaced studs, a termite-procf metal backing
member secured to said studs between the edges
thereof, re-enforcing means alsg secured to said
studs and spaced from said backing member,
cement within which is embedded said re-enfore-
ing means, said cement being directly backed by
said backing member, and plaster supporting
means secured to said svuds and spaced from said

“backing member,

17. In a cement wall construction, in combina-
tion, spaced bearing studs, non-bearing studs be-
tween said bearing studs, an impeérvious backing
member associated with said non-bearing studs,
and re-enforcing means asscciated with said
bearing studs, and cement within which said
means:is embedded said cement keing backed by
said backing member. ]

18. In a cement wall construction, in combina-
tion, a supporting member,. a necn-supporting
member, re-enforcing means secured to said sup-
porting member, cement within which is embed-

-ded said re-enforecing means, backing means se-

cured to saild members and adapted both to back
said cement and re-enforce said wall, and lathing
means associated with said members.

ALEX ANDER ¥. BODENSTEIN.
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