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This invention relates to building construction, 
and With regard to certain more specific features, 
to Wall construction. . . . . . 

Amcng the several objects of the invention may 
he noted the provision of improved re-enforced 
COInCrete Walli. - - - - - ; · ` 

Another object, is to provide a wall of the chair 
acter described which may be formed entirely 
from Sta.Eldard materials. 
Another object is to provide an improved waii 

of the character described which is simple and 
economical to construct. - - - ??? ? 

Another object is to provide a wall of the char 
acter... describad" which is stironger and more effi 
Cient than walls formed from the same materials 
but put up by the known methods of construction. 

ther objectS Will be in part okvious and in 
part pointed out inereinafter. 
The invention accordingly consists in the fea 

tures of construction, combinations of elements, 
aind arraingements of parts as Will be exemplified 
ii) the Structure to be hereinafter described and . 
the Scope of the application of which will be in 
dicated in the following claims, 

In the accompanying drawing, in which is 
Shawn one of the various possible embodiments 
of this invention, 

Figure i is a horizontal section of a wall em 
bodying the invention; and, 

Figure 2 is a vertical section of the same wall 
taken on line 2-2 of Figure 1. 

Corresponding reference characters refer to 
CorreSpOnding parts throughout the several view 
Of the drawing. 
As conducive to a clearer understanding of the 

invention, it is pointed out that the present meth 
Od of employing concrete for the Superstructure 
of Walls of Smaller factories, of dwelling houses, 
and the like, has had many disadvantages. For 
example, even with the type of re-enforcing used 
it has been advisable to make the walls so thick 
that the costi o iaterial and the cost of con 
struction oftentines precluded the use of concrete 
throughout the Outer Walls of Such buildings. ihis 
old type of construction also had the disadvantage 
that the thicker Walls entailed a higher construc 
tion cost because of the difficulties involved in 
the erection of, and the taking down, of the 
forms used in the pouring of the concrete walls. 
This foriner type of Wall construction had the 

further disadvantage that, if the concrete Wall 
were made thinner, and the Strength of the Wall 
was. Sacrificed, it was imot Weather proof and did 
not keep out the dampness during abnormally 
wet conditions. - - 

tions 5, as at 19. 

(C. 2-48) 

It is another object of this application to over 
come these disadvantages of the earlier types of 
COIncrete. Wall construction in a practical and 
economical manner. 

Referring now to Figure 1, a wall 6 is shown 5 
having an outer Section 8, and an inner Section 
i0, the two Sections being joined integrally by 
studs, or uprights, forming bearing Supports, 
generally indicated at . These uprights, or studs, 
Iay be in the form of angles rolled or bent, as 
shown, or in the form of I, H or U beams, and may 
ge erected, or mounted in position, in ainy known 
manner. If my improved type of wall construc 
tion is used for a dwelling house of 20,000-30,000 
cubic feet, for example, I have found that a sat 
isfactory construction is obtained by using angle 
bearing studs 3" x 3" x %"" spaced on 32 inch 
centers. A flange 3 of each angle studi is pref 
erably positioned parallel to the general surface 
of the wall, whereas the other flange 5, or what 
I term the main portion of each stud 1, is pref 
erably positioned at right angles to the wall. 
As shown in Figure 2, the studs are Secured 
at the top and bottom respectively to horizontal 
top and bottom beams 2 and 4, as by Welding, or 
the like, although other means, such as rivets, 
may be employed. As shown, these top and bot 
toin horizontal beams are also angles, and may be 
3' x 3' x 6' for the example above mentioned, 

Evenly Spaced between the angle bearing studs 
i, and separating the Sections 8 and 10, are Small 
er aingle studs (generally indicated at 7) which, 
for purposes of description, shall term non-bear 
ing Studs. These, as the bearing studs, may be 
erected in position in any convenient manner, 
and in the type of house above mentioned are 
preferably placed on 32 inch centers and of the 
dimensions 1% ººº x 1 % ººº x %sºº. Tíºhe studis 7 have --" 
flanges 9 which, as the fanges 3, are preferably 
parallel to the wall; and also have what I term 
a lain portion 11 at right angles to the Wall. 
For the purposes to be described hereinafter, 

the flanges 3 are preferably spaced outwardly 
from the flanges 9, as shown, but the rear edges 
13 and 15 of the main portions 5 and 11 respec 
tively are aligned in the same vertical plane. 

Secured, preferably by welding, to the flanges 
9 of the non-bearing angle studs 7 are sections 
of sheet iron backing 17; each section extending 
between adjacent bearing studs 1 and being : 
welded or otherwise attached to the main por 

(See also Figure 20.) This back 
ing is preferably corrugated, with the crests and 
troughs of the corrugations running in horizontal 
directions. Under certain conditions of construc 
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2 
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 botton horizontal bearias 
2 and 4, is an open mesh wire screen 20, the inter 
stices 21 of which are large enough 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 to 
the studs and beans 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 intimate 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 en 
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 thus Con 

structed, is that no forms are required for the 
placing of the concrete, the backing 17 forming 
a wall against which the concrete may be splayed 
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. 

1,992,937 
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, practically 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 imay 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 rhethods. 
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 formed 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 a S 
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 illustrative and not in a 
liniting Sense. 

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 a plane 
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; 
a 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; metallath 
ing Secured to the said edges of the right angle. 
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1,992,987: 
sides of Said angle studs; and plaster on said 
lathing, forming an inner Wall spaced from said: 
outer concrete wall by the depth of the right 
angle sides of Said non-bearing studs. 

2. 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 ver 
tical plaine and the outer edges of the bearing 
Studs being aligned in a single vertical plane but 
extending beyond the outer edges of the non 
bearing Studs Which are also aligned in a single 
vertical plane, top and bottom horizontal beams 
connecting Said studs, a corrugated sheet metal 
backing 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 
ho:izontal beams whereby a rigid steel frame 
work is formed; 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 
Said bearing and non-bearing 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 
plane and the Outer edges of the bearing studs 
being aligned in a single vertical plane but ex 
tending beyond 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, a Wire mesh Secured to the outer edges of the 
bearing Studs; a concrete wall. Within which said 
Wii'e 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 
aid fire proof wall; metal lath secured to the 
Said aligned inner edges of the studs, and plaster 
Oil Said lathing, forming an inner wall spaced 
from the outer concrete wall by the non-bearing 
Studs. - 

4. A Wall construction including spaced vertical 
bearing 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 studi 
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-bearing studs, extending between the 
bearing studs and Secuired thereto, re-enforcing 
open nesh 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 
eliabedded, 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 being 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; a corrugated sheet metal backing 
Secured 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 top 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 Wai Within Which said Wire mesh and the 
said outer edges of said bearing Studs are en 
bedded, 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 Olter Sui 
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 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; sheet 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 Outer 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 metallath 
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 wain 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 metallathing 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 memberto form a re-enforcing con 
Crete Wall; and metal lathing secured to the 
other set of edges of said studs providing a sup 

O 

15 

20 

25 

30. 

35 

60 

65 



0 

5 

20 

25 

30 

4. 
port for plaster and spaced from said concrete 
Wall by said studs. l 

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 
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 netal 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 entire 
Wall. - 

11. In a wall construction, uprights, metal 
backing Secured to the mid portions of Said up 
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rights, open neshed re-enforcing means secured 
to one set of edges of said uprights, said metal 
backing forming a stop against which concrete 
imay be sprayed to form a concrete wall backed 
and re-enforced by Said metal backing and enn 
bedding the said edges of said metal uprights and 
Said open meshed re-enforcing means, said studs 
extending fron said concrete Wall thus formed 
and providing a support for a plaster Supporting 
medium. • - 

i2. in a wall construction, metal uprights, sheet - ???? -? 

... metal backing and re-enforcing means Secured 
to said uprights, a congrete 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 therefroin to iform a 
Support for a plaster Supporting medium. 

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

1,992,937 
more than two spaced planes, re-enforcing means 
Secured to some of said edges and lying in One of 
said planes, a re-enforcing and backing member 
Secured to Cther 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 construction, in combination, 
spaced bearing studs, non-bearing studs between 
said studs, a backing innenber secured to the out 
ei edges of Said noil-bearing Stilds, a re-enforcing 
member secured to the outer 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. 

15. Irú a cement Wall construction, in combina 
tion, Spaced studs, an impervious metal backing 
inenber Secured With respect to Said Studs, re-en 
forcing means Secured to said studs, cement in 
which is embedded Said re-enforcing means, said 
backing member forming a backing for said ce 
Glent and rendering the wall moisture proof. 

16. En a cement Wall construction, in combina 
ion, Spaced Studs, a termite-proof metal backing 
member secured to said studs between the edges 
thereof, re-enforcing means also secured to said 
Studs and Spaced from Said backing member, 
ceilent Within Which is eribedded said re-enforc 
ing means, Said cement being directly backed by 
Said backing nineinber, and plaster Supporting 
leans Secured to Said Studs and spaced from said 
backing lilenber. 

17. In a cement Wall construction, in combina 
tion, Spaced bearing Studs, non-bearing studs be 
tween said bearing studs, an impervious backing 
neinbei aSSociated With Said non-bearing studs, 
and re-enforcing means associated with said 
bearing Studs, and cennent within which said 
neans is embedded said cement being backed by 
Said backing member. 

18. En a cement Wall construction, in combina 
tion, a Supporting enaber, a non-supporting 
member, re-enforcing means secured to said sup 
porting member, cement within which is embed 
ded said re-enforcing means, backing means se 
Cul’ed to Said flexibers and adapted both to back 
said cement and re-enforce said wall, and lathing 
neans aSSOciated With said members. 

ATEXANDER. F. BODENSTEIN. 
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