Feb. 4, 1941. A. G. McKEE 2,230,430

BUILDING CONSTRUCTION

Filed Jan. 25, 1939

< N
R N
T XAl PN AT

\\)\_
8

DA, TN
A
)
-
SN

| A
N
NI
S
/

SHES TR ittt

X
|
|

e

&

N TS NS S UL
N S FILERE,

AL Loy R KV A S Y

A G IEEn LSl KRR TAANG SN

N ~

INVENTOR.
ARTHUR G IMNCKEE

By fedoy  Pdls

) ATTORNEYS

SO
SR
8




Patented Feb. 4, 1941

UNITED STATES

2,230,430

PATENT OFFICE

2,230,430
BUILDING CONSTRUCTION
Arthur G. McKee, Cleveland, Ohio
Application Janwary 25, 1939, Serial No. 252,305

4 Claims.

This invention relates to building construction
and more Dparticularly to an improved type of
monolithic building and method of erecting
same, which may be advantageously utilized in

5 the construction of structures, such as residences
and the like.

This application is a substitute for and a con-
tinuation in part of my co-pending United States
application Serial No. 100,240, filed September
11, 1936. It is among the objects of my inven-
tion to provide a building structure which is
weather-proof, - fire-proof and vermin-proof,
which requires a minimum of material for a
given sized building, and which may be easily
erected with a minimum of skilled labor.

Other objects of my invention are: the provi-
sion of an improved type of building structure
which may be readily adapted to a different
building plan or design and which may be modi-
fied to suit various conditions of load, climate,
ete.; the provision of a wall structure which has
great strength whereby relatively light, thin
walls will withstand extraordinary: loads and
stresses.

Prior to my invention houses and the like
have been built having reinforced concrete walls.
So far as T am aware, however, these walls have
always been of the cast type in which forms or
molds are built up, reinforcing members put in
30 place in the molds, and the concrete then poured
in and allowed to set in the desired form after
which the molds are removed. In the manu-
facture of houses of this type the usual formulae
for calculating the strength of a concrete wall
have been used. Due probably to the use of the
accepted formulae and to the difficulty of con-
structing and filling wall molds which are less
than about 4’* in thickness these poured or cast
concrete structures have had walls which are
40 much thicker than necessary.

In order to take advantage of the fact that
the accepted formulae do not properly indicate
the strength of relatively thin reinforced con-
crete walls and that such walls actually have

45 Sufficient strength to be useful in residential and
the like building constructions, I have devised a
wall structure and building construction arrange-
ment whereby relatively thin reinforced con-
crete or cement walls may be effectively utilized

50 and these walls may be constructed without con-
crete forms at a very low cost. Several embodi-
ments of my thin wall monolithic structures are
illustrated in the accompanying drawing, in
which——

Figure 1 is a diagrammatic ground floor plan
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-of a small residence of the type adaptable to my
impreoved building construction.

Figure 2 is a fragmentary cross-sectional ele-
vation of one wall and the floor of s building
embodying my improved construction. 5

Figure 3 is a partial cross-sectional elevation
of another building arrangement embodying my
improved construction illustrating a roof ar-
rangement and window frame setting.

Figure 4 is a horizontal cross-section taken 10
on line 4—4 of Figure 3 and illustrating my
improved pilaster arrangement.

Figure 5 is a view generally similer to Figure
3 but illustrating an arrangement for a multi-
story structure and showing a slightly different 15
window setting.

Figure 6 is a vertical cross-sectional view of
another embediment of my  girder wall con-
struction.

Pigure 7 is a vertical cross-sectional view of 20
my girder wall construction supported on a sep-
arate foundation. :

Referring to the drawing, I preferably erect g
frame work or skeleton of perforated or other
methal lath of any suitable type defining the 23
walls of the structure being built. As is dia-
grammatically shown in Figure 1 scaffolding |
may be erected from which vertical panels of
metal lath are suspended (see Fig. 2). These
vertical panels 2, in the type of construction il- 30
lustrated, extend down into a trench 3, which is
excavated around the outer contour of the struc- -
ture. This trench is filled in after the cement
mortar is applied to the lath to form the foot-
ings for the walls and in the drawing this trench 385
is indicated as re-filled. A metal lath angle
member 4§ may be welded or otherwise suitably
secured to the wall reinforcement lath 2 at the
ground floor level and the floor lath 5 is sup-
ported on the angle member 4 which preferably 40
extends along each wall of the structure. Bot-
tom reinforcing bars 22 cooperate with the web
2 to form a girder wall structure, as is more
fully described later. In building up the struc-
ture of Figure 2 the trench 3 is excavated, the 45
scaffolding 1 erected and the vertical panels 2
suspended therefrom to define the outline of the
structure.. The reinforcing members 2¢ and
angle members 4 are also installed at the proper
level and cement mortar, preferably water-proof, §¢
is then applied from the bottom of the trench
up to the underside of the angle member 4 on
the inside, and as high as convenient on the out-
side of the 1ath 2. As is'clearly seen in the draw-
ing, the bottom of the wall structure is enlarged gy
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at 6 to form a proper base or footing for the
wall. After the cement mortar has set a'layer
of tar 1, or other suitable waterproofing mate-
rial, is preferably applied to the outside of the
wall below the ground line. Next the excava-
tion will be filled in and the floor reinforcing
1ath 5 may be laid in place on the angle supports
4 and suitably supported on its underside on the
ground, fill, or other prepared foundation. The
top surfaces of the floor reinforcement 5 may
now be covered with concrete. After the floor
concrete has set, scaffolding is erected thereon
and the metal lath to form the walls to or above
the next floor or roof level is secured thereto and
the beams to support the next floor or roof are
properly placed and supported thereon. At the
top of the wall additional reinforcement (not
shown in Fig. 2 but clearly seen in Figs. 3, 8 and
7) is added to complete the girder wall. The
plastering of the outer walls of the structure with
waterproof cement mortar may now be com
pleted.

The inner surfaces of the walls 9 of the struc-
ture may be plastered either with the same type
of cement mortar which is used for the outer
walls or they may be plastered with insulating
mortar of which there are a number of sabis-
factory types. Such insulating mortars provide,
even in relatively thin layers, very effective heat
and sound insulation so that even though the
inner motar layer 9 be quite thin a structure
will be provided which may be economically

heated in cold weather and which will remain

reasonably cool in hot weather.

In Figure 3 the wall lath 18 is cut out to pro-
vide an aperture for the window frame Il. As
the frame illustrated is slightly thicker than the
wall the plaster at 12, adjacent the frame, is
thickened to provide a smooth and sightly joint.
In Figure 3 a roof arrangement is illustrated in
which I-beams 13 extend transversely from wall
to wall. In the building shown these I-beams
are supported on the wall structures and also on
pilasters 14 which assist in carrying the load.

As is best seen in Figure 4 these pilasters are
constructed by bending a vertically extending
piece of metal lath 15 into a generally ¢ shape
and securing it by welding or otherwise to the
wall lath {0. The column thus formed may be
filled with concrete 16 to increase its strength
and is covered on the outside with the regular
cement mortar and on the inside with a layer
1T of cement or insulating plaster. In some cases
the pilasters may be omitted completely. If nec-
essary or desirable similar pilasters may also be
placed on the outside of the structure or, in some
cases, the inner pilasters may be replaced by out-
side pilasters.

Referring still to Figure 3, a horizontal layer
of metal lath 18 is supported on the beams I3
and the side wall lath 10 extends up above the
roof level to form: a ballustrade. In the illus-
trated structure a metal lath member 19 is se-
cured around the top of the wall member 10 and
covered with the outer cement layer 20 thus pro-
viding an enlarged section around the top of the
structure which forms a top, additionally rein-
forced flange for the girder wall. A horizontal
strip of lath 0= provides the necessary additional
reinforcement at the bottom of the wall. The
roof reinforcement lath 18 is plastered on top
with cement or concrete in the manner previously
described and this material is extended up on the
inner side of the side wall lath 8. Tar and gravel
roofing material may be eflectively applied to
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the roof surface and carried up around the inner
corner of the roof, as is seen at 21. A metal
flashing 22, of copper or other suitable material,
may be secured at the inner surface of the wall
lath 10 and extended down over the upwardly
extending portion of the cement or concrete roof
covering. The structure may be completed by
carrying the cement covering of the wall lath 10
down around the inside of the ballustrade and
over the flashing 22, as is seen at 23. In the
drawing, the footings for the walls are illus-
trated as reinforced by transversely extending
metal lath members 182 and the upper edge of
the wall (Fig. 3) is also reinforced by the addi-
tional metal lath member {9 which supports the
flange around the top of the wall. Thus, the
wall structure is in the nature of a girder, the
wall forming the web between the top and bot-
tom flanges. It will be understood, of course,
that in some instances (see Figs. 6 and 7) it may
be desirable to use metallic reinforcing rods
either as substitutes for the metal lath members
at the top and bottom of the girder structure or in
addition thereto.

The beams 13 may be enclosed by metal lath
members 24 which are in turn plastered over with
a suitable covering 25. Likewise, the underside
of the roof lath 18 is preferably plastered with
insulating mortar, as indicated at 26, or may be
otherwise insulated and finished.

It will, of course, be understood that the con-
struction just described and illustrated in Fig-
ure 3 may be readily modified to suit various
conditions and to conform to various types of
roof designs.

In Figure 5 a type of construction adapted to
multistory building is shown. In this arrange-
ment the wall lath 27, the pilaster 28, and the
wall footing and floor arrangement are substan-

tially the same as those previously described. A

narrow window frame 29 is illustrated in this
embodiment whereby the necessity of increasing
the wall thickness adjacent the window frame is
eliminated. Beams 30 are supported on the
pilasters 28 and metal lath 31 may be secured to
the underside of the beams 30 and plastered as
at 32 to form a ceiling for the first floor of the
structure. On top of the beams 30 I prefer to
lay the type of material known as “high-rib”
metal lath. This consists of flat sheet metal sec-
tions 33 having bent rib portions 34 which act
to reinforce the lath and make it capable of sup-
porting the required load. If thought necessary
or desirable added reinforcements may be ob-

tained by placing reinforcing rods 35 on the high-

rib lath in suitable locations. This high-rib
metal lath floor is then covered with a layer of
concrete 36, thus providing a floor structure
yvhich will support the maximum load imposed
in this type of building. The pilasters are ex-
tended around or past the floor beams up to the
next floor or roof to support similar floor or roof
beams. In cases where the floors and roof are
supported by joists or beams reasonably - close
together so as to avoid concentrating large loads
at any point I may dispense with the pilasters
and support the floors and roof on the thin wall
slabs of metal lath and plaster or mortar. It

will be understood that in this specification and

9laims the terms “plaster” and “mortar” are used
in their general sense and more or less synony-
mously. The bottom reinforcement for the giltder
wall of Figure 5 is shown at 271* and it will be
understood that a top reinforcement (not shown)
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will also be incorporated in the wall structure.

In Figure 6 I have illustrated a girder type wall
which includes a metal reinforcing web 40, a
bottom transversely extending additional metal
reinforcement and bottom rods 41 disposed at the
bottom edge of the girder wall and a top edge
reinforcement comprising a plurality of rods 42.
The entire structure is embedded in an integral
covering 43 of concrete or the like and the bot-
tom enlarged flanged portion 44 forms a footing
for the wall.

In Figure 7 another embodiment of my im-
proved girder wall is shown in which the rein-
forcing web 45 is provided with longitudinally
extending reinforcing rod members 46 and 47 at
the top and bottom edges thereof respectively.
It is to be noted that in this girder wall the top
and bottom edges are not enlarged or flanged out-
wardly as in some of the other embodiments.
The advantages of my improved structure are
obtained, however, because the combination of
the web 45 and the reinforcing members 46 and
41 forms a girder structure which, even in the
very thin wall illustrated, provides the requisite
strength to withstand severe loads. The mono-
lithie concrete or cement covering 48 encloses the
metal web and top and bottom reinforcing mem-
bers and the bottom edge of the wall rests upon a
separate concrete foundation 49. With this con-
struction, even though the foundation 49 might
fail at certain places, the wall supported thereby
will not sag and crack as the girder construction
thereof will prevent such failure. It will be un-
derstood, of course, that windows and other
openings may be incorporated in the walls shown
in Figures 6 and 7 in any suitable manner, such
as illustrated in Figures 3 and 5.

‘Where the term metal Iath is used in this speci-

fication and appended claims it is intended to in-
clude all of the perforated sheet, welded or woven
metal materials which are commonly known as
metal lath. In some of these the perforations
are formed by slitting and expanding the metal,
and in others by punching, pressing or otherwise
deforming the material, or by weaving or welding
wire into a suitable lath structure, so that it will
form g suitable base for plaster. In the append-
ed claims where reference is made to thin wall
structures it is intended to include walls having
an average thickness of not over about 4’’. Of
course, where window frames are installed or in
other special situations parts of the walls may be
made thicker than 4’’. Generally speaking, a
thin wall is intended to mean one which is thin-
ner than that ordinarily built by the method of
pouring concrete between spaced forms.

It will be seen that my improved building con-
struction, in which a metal lath skeleton, frame
or outline is first erected and a relatively thin
outer coating of cement mortar or plaster ap-
plied to the outside of the walls and a similar rel-
atively thin covering of mortar or plaster, either
insulating or nqt as desired, applied to the inside,
is extremely economical of material, does not re-
quire the services of a great number or variety of
skilled artisans and results in a structure which,
if desired, completely eliminates the use of wood
or other combustible materials. Steel window
frames may, of course, be used, although I have
illustrated wooden frames. Moreover, my im-
proved building structure is not subject to de-
struction by termites or other vermin and may be
readily made sufficiently strong to withstand se-

3

vere loads including winds of very high velocities.

It will be readily understood that my thin, gird-
er walls have very great strength in themselves,
and, as I join the walls of the building in a mono-
lithic structure having walls extending at right
angles, the intersecting walls stiffen the webs of
the adjoining girder walls and when the floors
and roof are also integrally connected to the

walls, we have a cellular box structure of great

strength to resist the strains and stresses im-
posed by the fioor loads, wind loads, ete. I have
already demonstrated that winds of hurricane ve-
locity may be safely withstood by a structure of
this nature.

Although I have illustrated and described sev-
eral embodiments of my improved building, it will
be understood by those skilled in the art that
variations and modifications may be made with-
out departing from the spirit of my invention,
and I do not, therefore, wish to be limited to the
particular forms herein illustrated and described,
but claim as my invention all embodiments there-
of coming within the scope of the appended
claims. :

Iclaim:

1. In a building structure, a. wall including a
skeleton of metallic reinforcing material, said
skeleton having a vertical web or wall forming
portion and additional flange reinforcing por-
tions at the top edge and at the bottom edge of
said web portion, said skeleton being embedded in
a covering of cement mortar forming an integral
monolithic girder and the bottom flange of said
girder being supported upon the ground and
forming a load distributing footing for the wall.

2. In a building structure, a plurality of inter-
secting girder type walls each having a skeleton
of metallic reinforcing material, said skeletons
having vertical web or wall forming portions and
additional reinforcing portions at the top edges
and at the bottom edges of said web or wall
forming portions, said skeletons being embedded
in an integral monolithic covering of cement
mortar to form girder walls, the bottom flanges
of said girder walls being supported upon the
ground and certain of said walls intersecting
other walls and acting as stiffeners for the webs
of the walls intersected, said ground supported
integral bottom flanges providing a load dis-
tributing footing for the entire structure.

3. In a building structure, a plurality of in-
tersecting girder type walls each having a skele-
ton of metallic reinforcing metal, said skeletons
having vertical web or wall forming portions, ad-
ditional reinforcing portions at the top edges of
said wall forming portions and additional rein-
forced flange portions at the bottom edges of said
wall forming portions, said skeletons being em-
bedded in an integral monolithic covering of ce-
ment mortar to form girder walls and said in-
tegral bottom flanges providing a load distribut-
ing footing for the entire structure.

4. A house having thin reinforced intersecting
concrete walls, substantially free from projecting
ribs or columns, with top and bottom edges of said
walls additionally reinforced for tensile and com-
pressive strength whereby each wall forms a
girder member, the bottom edge of said walls be-
ing thickened and said walls being stiffened by

‘integral monolithic connections to adjoining in-

tersecting walls,
ARTHUR G. McKEE,
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