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1
This invention relates to wall construction, and
particularly to walls which include a cementitious
material such as a concrete mix, or the like.

Tn constructing a wall including concrete for
buildings, or the like, it is the usual: practiee- tos
construct and set up an outside form member
which is a solid wall built of planks. A similarly
formed wall is set up on the inside of the space
in which the concrete wall is to be molded, and
in some cases inside forms, or cores, are seb-in.
place so as to form a hollow wall of the conerefe.
The concrete is usually poured into the. forms:
from above in a succession of operations, and
when the concrete is sufficiently set, the internal
cores are removed. In some instances, hollow,
pox-form cores have been employed, which are
left in place in the wall when poured. The prac-
tice outlined above, requires a considerable
amount of hand labor and a congiderable quan-
tity of lumber that is used in the inner and outer
retaining walls for- the poured concrete.  The
walls of the forms are usually built in sections,
but-these sections are relatively heavy and usually
necessitate the employment of several men to
handle them and set them up. C .

One of the objects of the present invention is
to provide a simple wall construction and method
of erecting the same, which will avoid the objec-
tions pointed out above, but which will result in

prodiucing a wall that requires & minimum amount ¢

of cementitious material to produce it; also,” to
provide a method which will require very ‘simple
labor operations to enable the placing of the
cementitious material to be effected.

Another object of the invention is to provide
a. method for constructing a wall involving the
placement of cementitious material which will
result in producing a wall having high insulating
characteristics, that is to say, which invelves the
employment of cores which may be, and prefer-
ably are, of insulating material, which remain
embedded in the completed concrete wall, and
which can be very readily set up in position pre-
paratory to placing the cementitious material
that separates them and preferably covers their
superficial faces.

An ordinary conereie wall is ill-adapted for the
attachment of built-in accessories such as cabinet
work, book-shelves, or the like. One of the ob-
jects of this invention is to produce a wall, a con-
siderable area of which is adapted to receive and
retain. fastening devices such as nalils, screws, or
the like. )

Ancther object of the invention is to provide
& composite wall which can be readily constructed
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2
by using simple operations, and which will pro-
duce a wall that has substantial sound-proof
qualities.

In the practice of the method about to be de-
scribed, we form a skeleton wall by setting up
panels or core members that are spaced’ equi-
distant from each other so as to form molding
spaces for stud material which is injected from
one side of the skeleton wall into these vertical
channel-form mold spaces between the upright
core members. - In building a wall, a cementitious
material is applied at one side of the skeleton wall
while upright mold members or boards are em-
ployed to close the stud spaces en the other side
of the wall, One of the objects of the invention
is to provide a method and means for not only
effecting the placement of the cementitious: ma-
terial to form studs in the finished wall, but also
to provide a method for forming & bonding beam
at the upper ends of the studs integral and mono-
lithic with the studs. In conducting these oper-
ations, the: cementitious material is preferably
placed by a pneumatic nozzle or “cement gun”
such as is commonly used for placing concrete
through the agéncy of compressed air.

“Another object of the invention is t0 provide,
5 wall construction employing spaced upright
cores adapted to have concrete studs placed in the
spaces between them, and to provide a method
and. means for facilitating the placing of rein-
forcements in the placed cementitious madterial,
particularly diagonal reinforcing members for re-
inforecing the wall proper, and for-anchorage into
the footing of the wall and the bonding beam that
connects the upper ends of the placed stud mate-
rial.

' Another object of the invention is to provide a
tie of a form particularly adapting it for use in
setting up & skeleton wall in accordance with my
method.

_Another object of the invention is to provide a
skeleton wall particularly adapted to enable a
cement gunning operation to form a concrete
wall including concrete studs and bonding beams
monolithic with the studs.

Further objects of the invention will
hereinafter.

The invention consists in the novel method to
be deseribed hereinafter, and also resides in the
novel features and combination of features that
are embodied in the resulting wall construction.

A preferred embodiment of the invention is'de-
seribed in the following specification, while the
broad scope of the invention is poinfed out in
the appended claims.

‘appear
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In the drawing:

Fig. 1 is a horizontal section through a typical
section of skeleton wall, set up ready for applica-~
tion of the cementitious material, the ends of tha
section illustrated being merely broken away.

Fig. 2 is a view similar to Fig. 1, but illustrat-
ing a wall after the cementitious material has
been placed at the studs and an outside dia-
phragm monolithic with the studs. In this view
the simple form members that are illustrated in
Fig. 1, are omitted.

Fig. 3 is a vertical section through a wall such
as llustrated in Fig. 2, and illustrating the wall
after the cementitious material has been placed,
and before the backing forms, or backing mem-
bers, have been removed from the side of the wall
against which the concrete or other cementitious
material is placed. This view illustrates the man-
ner in which a mold is formed for the bonding
beam located at the heads of the placed studs,
and illustrates the manner in which a cap sill
operates as a top side molding form for the bond-
ing beam so that it will operate thereafter as-a
support for the ends of the roof girders. .

-Fig. 4 is-an isometric view illustrating the man- »

ner in which diagonal reinforcing may ‘be placed
in the- wall when the wall is being built. - .
- -Fig. 5 is also an isometric view representing
a corner.of a building with the-cementitious ma-

terial -cut away and shown partially in section

50 as to disclose an arrangement of reinforeing
that may be employed in practicing this inven-
tion. .

Fig. 6 is a vertical section taken at the. level

where a bonding beam is formed, and illustrat-

ing means employed for enabling the depth of
the molding space for the bond beam to be readily
adjusted to facilitate forming a bonding beam of
any desired depth. -

Before proceeding to a detailed description of .

our method-and the resulting wall, it should be
stated that in practicing the invention in accord-
ance with this method, we set up substantially
equidistant upright core members or panels to
form 2 skeleton wall. While these core panels
may be made of any desired material, for this pur-
bose we prefer to employ pre-formed material of
light weight. In other words, this is preferably
hardened plastic material which has incorporated
in it a large proportion of light weight aggregate
such as vermiculite, cinders, pumice, perlite, or
other light weight insulating material. By rea-
son-of their composition, these panels give body to
the - wall -and insulation characteristics. They
carry no part of the load carried by the wall.

These panels are set up upright against back-
ing means to close off one side of the skeleton
wall 50 as to form vertical channel-shaped spaces
or channel gaps located between the core mem-
bers. In practice, instead of employing a heavy
wall-section for this purpose, we merely provide
upright backing members in the form of boards
placed in a vertical position with their side edges
overlapping the adjacent edges -of the cores.
After this is accomplished, we inject moist ce-
mentitious material into the channel gaps from
the side cf the wall remote from the backing
members. In doing this, we prefer to use a pneu-
matic. nozzle or similar means for delivering the
cementitious. material with a high velocity and
under pressure. In this way, the cementitious
material is placed in a workmanlike manner; to
fill the entire channel molding spaces formed
between the cores.

The core members that we employ are pref-

<t

10

20

45

85

60

65

4

erably of a composition which renders them per-
vious to fastening means which can be driven into
them. This facilitates the use of ties to connect
the adjacent edges of the core members, and has
other advantages that will be described more in
detail hereinafter. These cores have solid bodies.

Referring to the drawing and particularly to
Figs. ‘1 to 3, in building a wall in. accordance
with our method, ‘we erect it upon a footing { of
concrete or other suitable material which, if
desired, may be formed with a shelf 2 for the
ends of floor beams 3 on which a floor 4 may be
secured, the level of which is substantially the
same as that of the upper face 5 of the footing.

On the upper face 5 of the footing, we set
up the backing or “picket fence” for holding up-
right a plurality of core members or core panels 6
formed of any suitable pre-molded material such
as those suggested above, and preferably having
insulating ang sound-proofing qualities, in addi-
tion to having a bonding property for ‘plaster.
These cores are preferably-in the.form of panels
having a width corresponding to the desired spac-
ing for the studs that are to be formed in.the
wall. " As illustrated in Figs. 1 and 2, these cores
are preferably of cuneiform cross-section, and
present superficial inside faces T and superficial
outside faces 8. In this way, a skeleton wall is
formed with cuneiform vertical channel-shaped
gaps -9 between the adjacent- inclined faces or
edges [0 of the core members. At the outer side
of this skeleton wall, we prefer to employ -small
ties 11 of metal (see Figs. 1 and 2), which may
be of bent wire, that is, wire that is bent to form
an elongated eye {2 at about the middle point of
the tie, which eye may be bent around or. slipped
onto vertical reinforcing rods 13 as shown. . Each
tie includes two arms i4 extending in opposite
directions and formed with integral pointed spurs
15 at their ends, that can be forced, or driven,
into the outer faces 8 of the cores. If desired, the
reinforcing rods 13 may be anchored in position
by employing wire “hairpin” ties 16, the bights
of which form sockets. for the reinforcing rods
13 on their outer side; the inner ends of the wire
ties 16 are inserted through small holes fI6a
drilled into the backing members i1 and twisted
into a knot 16b on the outer side of the board.
These backing members are preferably boards
(2" X 6'") of sufficient width to enable their side
edges to overlap the adjacent edges of the cores,
after the cores have been set up against them.
These backing members 17 may be secured to-
gether at their lower ends and at higher levels
also, if desired, by means of horizontal stringers
18 which may be secured to them by nails, or
other means not illustrated. This forms the
“picket fence” referred to above, and which oper-
ates as the backing for the gunnite operations.

After setting up a skeleton wall as shown in Fig.
1, cementitious material is then applied preferably
from a cement gun, from the outer side of the
wall, and this cement is shot- into place in the
cuneiform channel gaps 9. In this way, the studs
are built up from the upper face of the sill i, ub to
the upper ends of the cores. T

In Fig. 3 we illustrate a construction in which
the wall has g height, necessitating the use of two
flers of core members i9 and 29, the cores 19 be-
ing in the lower tier, and the upper core members
20 being supported so that a horizontal molding
Space is formed into which cementitious material
Is placed by the “gun,” to form a stringer 21 mon-
olithic - with the cementitious material that .is
placed between the lower core members 19; and
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atter placing material for this beam 2 i, the: gun-
ning operation is continued: upw ardly in the.chan~
nel gaps hetween. the core members. 20 up to their
upper ends. I it is desired to form: a bonding
beam 22 of the cementitious. material monolithic
with the studs 23, we provide a: herizontal backing
stringer 24 (see Fig. 3) that is supported on the
upper ends of the backing members 11¢ (see Fig.
3) and the inner face of which laps the upper
ends of the core members 20: This.stringer mem-
ber 24 should: be thick so as to-give it.considerable
rigidity, and if desired, the backing members. 1Ta
alsg may be made of the same thickness. If this
is. done, it facilitates the application of . short
cleats 25 that are secured to the core members 11a
and the: stringers 24, by fastening: devices. such
as thenails 26: ] ‘

In completing the melding space for the bond-
ing beam. 22, we prefer 0. employ & cap-sill 27, the
inner edge of which is: supported on the upper edge
of the stringer-24. This cap sill may support up-~
right reinforcing members- 13. If desired, the up-
per ends of these reinforeing members 13 may car-
ry heads such as the head: 28, that seat on the up-
per faces of the cap sill 21, when the rods: 13 are
dropped down through openings in.the cap sill to
receive them. If necessary, any suitable means
may be employed between: the upper ends of the
core-members. 20 and the under face.of the capsill

21 to prevent.any possibility of its outer edge sag- ¢

ging down. Such means are not.,illustrated.,

After completing. the placing of the studs, up to
the upper. ends of the core mer bers. 20, the con-
crste is shot into the beam- mold space between:
their upper ends and the under: face of the cap sill
21, so-as. to- make the beam. monolithic with the
studs, and the intercostal seetions.of the beam be-
tween the studs. are then shot with the gunite
above the upper ends of the cere members 29.

The cap sill 27 is left in place; although after
the concrete sets, the stringer 24 is removed to-
gether with all of the backing members. ITa; and
any stringers, such: as the stringer 29 gnd shores
30, are removed. S

The cap. sill 27 is adapted to support: the end of
o roof truss 31, but if it is: desired to form a fire
wall 32, this.should be formed before the roof truss
is put in place and would be. accomplished- by
placing a continuous-backing or form-33: in posi-
tion as indicated by
against which the cementitious material may be
shot to form a fire wall: 32 which: would operate as
an extension to the diaphragm or outer slab 34 of
the cementitious material, which can be shot after
the studs and the bonding beam 22 are formed; or
if desired, this diaphragm can be shot continuous-
1y with the shooting of the studs’ faces; and: the
level of the diaphragm 34 carried on up: &8s the
height of the studs Increases. 3

such a diaphragm or outer slab 34 can be re-
inforced if desired, by means of reticulated rein-
forcing material indicated by dotted lines 35 in
Fig. 1. This may be in the form of wire mesh held
in position by furring nails 36 driven into the out-
er faces 8 of the core members 8. -

In Fig. 4 we illustrate the manner in which di-
sgonal reinforcing can be incorporated im a wall
built in accordance with our'method. In orderto
accomplish' this, one of the superficial faces of
cortain of the core members 6, such as’the core
members 6a and 6b shown in Fig. 4, are provided
with diagonally extending channels or grooves 37
to receive diagonal reinforcing rods 38 disposed in
them as shown. If the footing { is already in
place, and such diagonal reinforcing is to be em-~

the dotted: lines in Fig. .3, ,
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ployed, and it.is desired: to secure & good anchor
for the lower end of each rod, it. is preferable te
support: the core: members 6a so that their lower
ends are disposed: slightly-above the floor line in-
dicated: at. 36 in Fig. 4. This enables.a. super sill
la to be formed in & space between-the flcor level
and the lower-edges of the core members 8a which
would be monolithic with the studs: 49. Thelower
ends of the diagonal reinforcing rods 38 would
have bent ends forming anchor shanks 4 extend-
ing in the direction of the super sill- fa and em-
bedded in the same when the cementitious mate-
rial is shot in to form it. When constructing a
partition wall, or a lght wall without+a dia-
phragm or slab 34, the grooves 31 would be used
and made deep enough to place the rods 38 down
below the surface of the panels; so as not to infer-
fere with surfacing the wall with wall board, or
plaster. . i - . :

1f it is:not desired to form-a super sill ta, then
the lower end of the reinforcing rod can. be. bent
upwardly into a."channel gap that is to receive
stud material. . - : e :

At their upper ends' the diagonal reinforcing
bars 38 would have horizontal anchor shanks 42
that would run intermediately between horizontal
reinforcing bars 43 that would be placed in the
bonding beam 22a.

g, 4 also indicates the position of a. vertical

. reinforeing rod 13a. These would be embedded on

the medial plane of the studs 40. .

In Pig. 5 I illustrate a corner of a building, the
wall of which is constructed im accordance with
the invention. This view illustrates a wall con~
struction in which. diagonal reinforceing rods. 44
are provided near the: outer face of the wall em~
bedded in the diaphragm. or outer slab. 45. This
location for the diagenal reinforcing can be used
where the diaphragm &I has sufficient depth to
embed the reinforcing satisfactorily.

In this. embodiment of the invention, at a
corner- 46 of a building; the upper end of rein-
forcing going to the corner, would be bent to
form @ shank 47 extending longitudinally: with
the meeting wall of the building and preferably
lying alongside: of longitudinal reinforeing bars
48. that. run. along in. the bonding: heam 48. In
this view, the reinforcing at the corner 46 is
illustrated as consisting of two parallel vertical
rods 50 embedded in the corner or key stud 51
st which the two walls unite that form -the
corner. o

The dotted line 52 in Fig. 2 indicates the
depth of plaster that can be applied to the inner
face: of the wall. If desired, the ends of the wire
ties 16 (that will be left projecting out after the
form: boards §7 have been removed) can be used
as.ties for fastening plaster reinforcing. - ’

Refore plastering the inside of the wall, the
location of the faces of the panels 6 can be hoted
so-as: to facilitate properly locating built-in fix-
tures. o R

The pre-molded ® core panels should have a
surface that is rough and pitted with small holes.
This makes an admirable surface for reeeiving
and holding of the plaster.

In Fig. 6 we ilustrate simple means that we
may employ . where ‘it is desired to “facilitate
adapting the depth of the bonding beam to spe-
For example, if the beam
has an abnormal span, the means ilustrated
enables the depth of the beam to be made greater.
Referring to this figure, 53 indicates the upper
portion of a core member, or panel, above which
the upper end of a rafter 54 may be Jocated and
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supporfed on an ‘X-frame including a diagonal
brace 55 constituting one of the bars of the X-
frame supporting the rafter. In this case, the
cap sill 56 can be secured by driven fasteners or
nails applied at the line 57, to support the cap
sill on the projecting end of the rafter, that is
to say, the portion of the rafter that projects over
the wall. The rafter 54 of course would be lo-
cated in. a space between an upright or bhacking
board 58 of the “picket fence” which would in-
clude a waler or stringer 59. Instead of employ-
ing a backing stringer such as the stringer 24
illustrated in Fig. 3, we may provide a sheet metal
backing apron 60 having a flange 61 at its upper
edge, that hangs on the rear edge of the cap sill
56, the body of the apron hanging down so that
its- lower edge laps the upper: ends of the core
panels .83, and being located between the core
panels and the backing hoards 58. If a bonding
‘beam is not to. have great depth, the upper tips
of the core panels 53 may be located at a rela-
tively high elevation indicated by the dotted line
at 62, in which case it would only. be necessary
to employ a pair of reinforcing bars such as the
bars 63. : SR

" If, however, a beam of greater depth were re-
quired, the upper end face 64 of the panel mem-
bers could be located at a lower level, giving the
beam almost double the depth that it would have
had if  the bottom of the beam were to be lo-
cated at the level of the line 62. In this- case,
additional reinforcing members 65 could be em-
ployed as indicated by dotted lines in this figure.
These aprons would be made of thin sheet metal,
and when a number of them are used, they would
be used in any convenient lengths with  their
ends overlapping each other. They would of
course be removed after the cement 66 has been
shot into the channel spaces and into the mold-
ing space for the beam that is formed under the
cap sill and above the upper ends of the core
panels §3. In Fig. 6, this cement is illustrated as
being monolithic with the diaphragm slab 67 that
forms the outer face of the wall. :

It is obvious that if desired, the wall can be
“shot” with a cement gun from the inside of the
wall instead of from the outside. And the panels
6 may be set up with their wider faces at either
side of the wall. :

"Many other embodiments of the invention may
be resorted to without departing from the spirit
of the invention.

We claim as our invention:
< 1. A method of constructing a wall structure,
which-includes setting up upright backing mem-
bers -spaced apart from each other, setting up
substantially equidistant wupright core panels
composed of pre-formed material having a com-
position that is pervious to inserted fasteners,
and in.capable .of supporting wall load, and dis~
posed so that their side edges overlap the adja-
cent edges of the backing members to form chan-
nel gaps between the panelg opening toward one
side thereof, and having sufficient horizontal
cross-section to mold studs capable of support-
ing all the load on the wall, placing reinforcing
rods. in fhe said channel gaps, applying wire ties
to the reinforcing rods with their ends engaging
the faces of the banels; and injecting a moist
cementitious material into the open sides of said
channel gaps to fill the same and form reinforced
studs capable of supporting all the wall load, and
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8
continuing the injection of moist cementitious
material above the upper ends of the panels and
onto the faces of the panels to unite the said
studs and to embed said ties; and removing the
backing members thereafter.

2. A skeleton wall operating as a form, ready
to receive an injected cementitious material, com-~
prising the combination of a plurality of pre-
molded" equidistantly spaced non-load bearing
core panels, an upright backing for the core pan-
els overlapping the adjacent edges of the core
panels so as to co-operate with the core panels
to form a plurality of substantially vertical
channel-form spaces to receive the cementitious
material forming studs capable of carrying all
the load of the finished wall, a cap sill, means
for supporting the cap sill spaced above the ends
of the panels, an apron of sheet material backed
up by the backing, and bridging the space at one
side between the upper ends of the core panels
and the cap sill, and’ cooperating therewith to
form a molding space for injection of cementitious
material to form a bonding beam.

3. A skeleton wall according to claim 2, in
which the upper edge of the apron is formed with
a flange projecting over the upper face of the
cap sill to support the apron. ’ :

4. A method 'of constructing a wall structure
which includes setting Uup panels spaced apart at
their side edges to ‘form upright . stud-molding
gaps between them, closing said gaps at one side
of said panels, and leéaving their other sides open,
said gaps havinhg sufficient horizontal cross-sec-
tions to ‘mold studs of cementitious material
therein capable of supporting all the waill load;
blacing substantially ‘vertical reinforcing rods in
the said stud molding gaps; supporting a backing
stringer on the side of the panels where said
stud molding gaps are closed; supporting a cap
sill above the upper ends of the panels and form-
Ing with the stringer and panels a bonding beam
molding space open on the same side as the stud
molding gaps between the banels are open; sus-
pending the reinforcing rods in said stud mold-
ing gaps from the cap sill; and injecting ce-
mentitious material into the upright molding
gaps to embed the reinforcing rods, and into the
bonding beam molding Space to form a bonding
beam embedding the Upper ends of the suspended
reinforcing rods - and monolithic with the ce-
mentitious material placed in the stud molding
spaces between the said panels, :

: : ANDREW Y. PREBLE.
JOSEPH F. GOLDEN.
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