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PATENT OFFICE.

DANIEL CHARLES DAVIES AND AR’I‘HUR HAROLD THOMAS, OF MELBOURNE, VICTORIA,
AUSTRALIA

CONCRETE STRUCTURE. "

Application filed April 14, 1924,

Lo all whom it may concern.:

Be it known that Dawict Cuarves Davies
and Arrgur Haronp Toonras, citizens of
the Commonwealth of Australia, and resi-
dents of Melbourne, in the State of Vie-
toria, Commonwealth of Australia, have in-
vented certain new and wuseful Improve-
ments in Concrete Structures, of which the
following is a specification.

This invention has reference to conerete
structures and is particularly directed to the
erection of structures frem integers con-
structed apart from the selected 51te

The invention refers to that class of con-
crete structure formed of a pluraliy of pre-
cast slabs suitably reinforced and adapted to
be placed one on the other and abutting in
order to obtain the desired length and helcrht
of structure.

Further, the invention allows of obtaining
great’ hewhts in structures sych in the case
of a bmldmo of more than one story and
further the walls of such high structures
may be perfectly plumb from top to bottom
which 1is not ross1b]@ with the existing
methods which consist essentially of build:
ing up forms generally of wood and ﬁlllno
in Thetween them with concrete.

This latter method, however, results in a
very rough exterior and 1nter10r which gen-
erally requires covering with some material
in order to render such a wall presentable,
the cause of such unevenness being due to the
boards used in the form structure warping
and twisting through absorption of water

used in the mixing of the agglomerate, and
imthm it is submitted that Wooden fonns
are unsatisfactory for the reason that by
their use it Is not possible to obtain’ a
thorough settlement of the concrete when
poured between the forms so constructed
and further such a method is wasteful on
account of the material used and unfit for
further use owing to the condition thereof
after absorbing a quantity of moisture.

The basic principle underlying this inven-
tion and especially when bu11chno ifiore than
one story censists in using pre- _cast slabs as
the forms’ for receiving the Qgglomerai:e
which when set ‘becomes part of thé
and thus fmms sectlons of the Wall or 0 er

Se;’ial No. 706,531,

building structure which when completed

comprises inner and outer oppositely dis-
posed pre-cast slabs with an agglomerate
core, the slabs also acting as the +olms< at
present employed in bulldmo structures the
need for removing such forms being obviated
in this invention as the slabs become the in-
ner and outer surface of the structure.

But in order that the invention be more
readily understood reference will now be
made to the 'accompa;nying drawings in
which :— ' ' ’

Figure 1is a phn view partly in section
of a pre-cast slab constructed according to
our invention.”

Figure 2 Is a
thereof.

Figure 3 is a’sectional view on the line
A. A of Figure 1.

Figure 4 is a sectional view of a slab
touned with a right-angled extension for
use when foumng extensions to a building
or in forming intermediate walls.

"Figure 5 is an alternative construction of
the member shown in Figure 4.

Figure 6 is a sectional plah view of part of
a W‘IH and intermediate wall and showing
the formation of a bay in dotted lines.
 Tigure 7 is a plan view of one course of
slabs showing oroutmo and reinforeing rods

side sectional elevation

in position.

Figure 8 is a sectional plan view showing
method of fOl”Inan‘ a curved corner.

Figure 9 is a 'view of means for construct-
ing a corner.

I‘loule 10 is an alternative method of
formlno a Torner.

I‘loule 11is a further alter native method.

Flo ure 12 is a sectlmnl plan view showing
opposed slabs, spacing pieces and 1e1vforcmo
means for use when erecting structures re-
qmrmo great, strength.

Tigure 18 is a plan sectional view showing
method of ferming circular work ds in
silos, chimney stacks water tanks, towers
and the like.

Figuve 14 is a sectional plan view show-
ing the use of flat pre-cast slabs with angu-
lar faces for obtainihg a hexwon, ootagon
or dodeca«ron as desn:ed ’

Flcrure‘ 15 is a sectlonal plan v1eW show-
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ing the formation of a cavity in circular
work.

Figure 16 is a part perspective view of
a glab for use in structures requiring great
strength.

Figure 17 is a perspective view showing

method of laying a floor.

Tfigure 18 is a sectional elevation showing
method of afiixing door jambs.

Figure 19 is a view showing method of
affixing panelling or lining dadces to a wall
constructed according to onr invention.

Figure 20 is a view showing method of
cwctmﬁ floors to buildings of morve than
one ston in height.

Figure 21 is a view showing
tion of intermediate walls.

Figure 22 is a view showing
joint. ‘

Figure 23 is a view
modification of joint.

Figure 24 is a sectional view showing
one form of foundation Piece.

Figure 25 is a view showing an alterna-
tive construction of floor for buildings of
more than one story.

Figure 26 is an elevation thereof, and

Figure 27 is a view showing the applica-
tion of pre-cast slabs to a dome or tower,

The essential feature embodied in this in-
vention consists in forming pre-cast slabs
5 of concrete or other material, such slabs
being suitably veinforced by means of lon-

the forma-
a modified

showing a further

gitudinal and transverse rods or wires 6—T7
which are suitably embedded in the material,

during the manufacture ot the slab.

Positioned in the mass is a plurality of
transverse bars 8 provided with holes or
openings 9 to allow the concrete to perco-
late therethrough so as to securely bind said
bars in the mass, whilst the ends 10 of said
bars are turned outwardly and formed with
holes o1 openings 11 adapted to receive rods
or bolts 12 for holding two or more slabs
as § together.

A number of short bars 13 are positioned
on the upper and lower portions of each
slab, these bars being also provided with
holes o1 openings 14 to allow of the concrete
or other material to percolate therethrough
and hold said bars rigidly in the mass when
set, holes 15 being provided in the outturned
ends 16 of said bhars to receive bolts for
holding upper and/or lower slabs togetl

Disposed completely around the sides, t op
and bo‘uom of each slab is a dove-tailed re-
cess or rebate 17, which is adapted when two
slabs are abutting or ome above the other
to form a coz 1plbte dove-tail space: 17" which
is filled with cement or other gronting thus
forming a positive lock hetween the slabs
and also makes a weathes- proof joint, and
to further strengthen the grouting, rein-
forcing wires, or Tods- are pouuoned i the
openings priot to filling in with said grout-
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ing, and in order to ascertain when the re-
cess or rebate 17 is filled with cement grout-
ing, and when same has percolated thl(,mh—
out the entire length and system of recesses,
grouting holes 175 are provided in each slab
which would allow the grouting to rise
therein when the vecesses were filled.
Disposed around one surface or face of

- each slab is a rib 18 which is adapted to form

a substantially wide face where two slabs
abut and allowing of easy fitting of the slabs
one to the other whilst the veil 19 of con-
crete may be substantially thinner in cross
section than the ribs 18 as no strain is taken
on the surface of the slabs either during the
stages of manufacture or when erected.

The bars 8 and 13 are bent outwardly at
the ends which pass into the ribs 18 de-
scribed, the holes 11 and 15 in said bars bemg
also tllrouoh the rib 18 so that when pres
sure is apphed to the bolts or other tqstemnor
devices the concrete or other rib 18 is pre-
vented from breaking away as the strain is
taken on the bars 8 and 13 which are pro-
vided for this purpose.

When it is desired to form a projection or
internal or external corner, slabs as illus-
trated in Figure 4 may be used which con-
sist essentially of a T-shaped member with a
1ib 20 internally arranged, according to
whether the ribs tllrouohout the structure
are internally armnoed whilst a right-an-
gled extension 21 is iouned on the inner sur-
face or veil 22, bolt receiving bars 23 and 24
being dlsposed in the mass as has already
been described, whilst-dove-tailed recesses 25
and 26 are formed avound the intevior abut-
ting surface of the member for the purposes
herein set out.

In Figure 5 it will be noticed that the ex-
tension piece 27 joins or connects the slab 28
on the inside, such construction being used
when it is desired to have the 1nteln(11 face
of the slabs smooth and with bolting ribs 29
externally arranged.

When two or more slabs are abutting as
shown in Figure 6, dove-tailed vecesses 17
are together “with luniommo melnbers 30
chsposed therein and when the slabs are
bolted together these recesses ave filled up
with cement or other grouting which is
poured in thus forming a key hetween the
slabs, whilst the reinforc cing members 30 pre-
vent such grouting from Llewkmo up.

Relnforcmcr rods 31 are also arr anged
along the hormontal face of the recess 32 so
that the grouting in all positions about and
between the slabs is securely reinforced and
ultimately becomes part of the slabs in which
these recesses are formed.

-Figure 6 also shows the application of the
exténsion or projection member shown in
Figure 5 wherein such extensions or projec-
tions are carried out with the veil or web 33
of conerete centrally disposed and with ribs
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34 each side thereof, dove-tailed recesses 85
being arranged on the abutting edges and
side of the slabs in the same manner as the
slabs for external purposes.

Circular corners may be formed by pro-
viding a member as 36, ¥igure 8, in which
the smooth surface of the wall is internally
arranged and the bolting ribs 38 externally
arranged, recesses 39 being formed as al-
ready described between the abutting sur-
face of the corner member 86 and the slabs
arranged on each side and above and below.

Figure 9 shows a corner formed by the
use of an angle piece 40 which also allows of
obtaining a smooth surface on the interior of
the structure.

In Figure 10 it will be noticed that the
corner member 41 is the reverse to that
shown in Figure 8 in which case the smooth
surface is on the interior of the structure
whereas in Figure 10 the corner picce 41 is
formed with holting ribs 42 internally ar-
ranged so that the exterior of the structure
is a smooth surface with each corner wher-
ever oceurring having a pleasantly arranged
finish but this of course would depend upon
the taste of the builder.

Figure 11 shows corner members which
may be formed on the ends of slabs avithout
the use of a separate integer as 36 or 41 and
in this instance the interior face of the struc-
ture is smooth and the bolting ribs external-
ly arranged,

The essential characteristic of the inven-
tion consists in forming pre-cast slabs as
described, cach slab being provided with
longitudinal and transverse reinforcing rods
embedded in the mass and transverse bars
8, the ends of which are formed to pass into
the ribs on one face of the slab and short
hars adapted to receive the bolts or other
fastening means for holding upper and
lower slabs together.

The provision of the dove-tailed recesses
about the whole peripheral length of each
slab so that when two or more slabs are
abutting and in line the dove-tailed recess
of cne slab meets the dove-tailed recess of
the abutting slab which forms a completed
dove-tailed recess or passage to receive
grouting which is poured into said recess
after the slabs have been bolted together.

Door and window openings may be pro-
vided by leaving out slabs at selected in-
tervals, the bolts uzed for holding two or
more siabs together being used for securing
the frames of the windows or door openings
in position in the structure.

Floors are provided for by placing a
bearer 43 on the lower rib 44 of the com-
mencing row of slabs 5 and if desired these
slabs 5 may rest upon a member 45 formed
similarly to the slabs but much narrower in
width. - .

Floor joists 46 rest upon the bearer 43

8

which is bolted to the ribs 44 by the bolts
for holding sald ribs together.

The- description given refers mainly to
the erection of structures of not more than
one story in height, the means for erecting
buildings of more than one story being sub-
stantially as follows:—

In bulding structures of more than one
story in height it is preferred to use slabs
as ilustrated in Figure 16 wherein on the
inner surface of the veil 5* longitudinal and
transverse ribs 47 ave formed and it is pre-
ferred to space slabs so formed some dis-
tance apart as illustrated, such spacing Le-
Ing maintained by the usé of distance pieces
48 consisting preferably of tubes through
which stay voeds 49 pass, the heads 50 of
said stay rods being external and adapted
to hold the slabs rigidly together.

Pove-tailed tecesces 51 are uced in this
structure whilst reinforcing  wires 52—53
are arranged in the manner of loops, said
reinforeing wires being arranged in each
slab so that when the slabs are oppositely
posed, said wires substantially overlap so
that whean the concrete is poured in the rein-
forcing wires hold such fitting together and
Ly the filling passing in and about the dove-
tailed ribs 47 such filling becomes part of
the slabs forming the inner and outer face
of the completed structure.

In this construction we dispense with the
use of wooden or other forms for the build-
ing of the walls or other parts of a build-
ing, the slabs which ultimately form the in-
ner and cuter face being used as the forms
to recelve the agglomerate, thus resulting in
a simooth external and internal face and dig-
pensing with the neceszity of further treat-
ment once the concrete filling between the
slabs iy set, and further by erecting lofty
structures by this method the walls, how-
ever high, will be perfectly plumb and free
from undulations which s particularly
noticeable with the present structures of this
class which are erected by the use of wooden
or metal forms which allow of irregular sur-
faces when the forms are removed, resulting
in the necessity of facing up the whole sur-
face with cement or plaster. ‘
Where floors occur in a building similar
slabs as the wall slabs ave used, and may
he arranged as shown in Figure 20 in which
case the lower
slab 55 at the required height, the ribs 56
being uppermost, whilst a slab 57 is dis-
bosed above the slab 54 a suitable space 58
being provided and maintained by spacing
tabes 59, reinforcing rods 60 passing be-
tween the slabs 54—57 and downwardly and
upwardly to pass between the wall slabs and
to further strengthen the floor slabs looped
wires 61 are provided so that when the fll-
ing is poured in between the wall slabs and
floor slabs the wires 61 and rods 60 rein-

f

slab 54 is zeated upon the wall -
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force the mass and convert the slabs and
filling into orie homogeneous mass.

T“wmcs 95 and 26 show an alternative
method of construction for floors in which
case the wall slabs 62 may be carried up to
any desived height the slabs at the selected
floor height bem(r formed as 63 with an
arched opening 64 thlou()h which the end of
the floor slab is’ achpted to pass, only one
slab being used in this arrangement, and
after the slabs have been qecmed in 13051t1011
cement is then poured into the cavity 64
and after filling same the cement is ‘then
carried to the floor surface 65 which may
be reinforced with rods or expanded metal
prior to 1ecew'no the coating.

In forming circular work as illustrated
in Figure 13 the abutting face of the slabs
is constructed to give the required fxnole,
such angle being obtained according to the
diameter of the finished structure.

In the application of the slabs for this
purpose dovetailed recesses will also be pro-
vided as already described in regard to the
slabs for walling purposes and this method
nmay be found advantageous when erecting
chimney stacks, tanks, towers, silos and like
structures.

Figure 14 is a similar arrangement to that

VIHUD(]‘ILE(‘{ 111 Figure 13 with the exception

that the slabs are formed with straight sides
and slabs constructed according to “this ar-
rangement may be used for a “similar pur-
pose to that described in Figure 13.

In some circular stmcturm particularly
for the storing of grain it is preferred to
form o cavity bet,ween inner and outer walls
owing to the combustible nature of some
grain when under pressure and in this in-
stance it is preferred to form a silo or simi-
fav structure as shown in Figure 15 wherein
spacing tubes 48 form the means for main-
taining the cavity throughout the whole
height of the structure, and if desired ven-
tilating meuans may be provided in commu-
nication from the interior of the structure
to the cavity at the bottom and from the
cavity to the exterior wall at the top so that

gases forming in the silo may be drawn
into the cavity and allowed free access to ab-
mosphere at the top of the external wall.

Figure 22 shows an alternative joint be-
tween slabs in which .the bars 66 pass ex-
ternally of the slabs, the object being that
when the grouting is poured in between the

1,676,813

slabs, it completely envelopes the ends 67
of the bars.

TFig. 28 is a further alternative joint be-
tween the slabs wherein the ends are formed
with a taper 68, the bolt receiving Tods 69
passing beyond the face of the slab in the
same manner as shown in Figure 22 and in
both these constructions the rib 18 is dis-
pensed with.

Figure 24 shows a form of foot piece for
foundqtlons) the upper flange 70 provided
with a recess 70* for receiving the first row
of slabs, which ave bolted thereto in any
suitable manner, a substantial web 71 being
disposed between said flange 70 and a base
72 which may be either dnecﬂy embedded
In the ealth or rest upon a concrete founda-
tion disposed in an excavation as in the es-
tablished practice of construction.

Figure 27 shows the application of the
slabs to a dome or tower in which case the
slabg, at the uppermost portion, would be
anmaH formed so as to close in correctly
at the apex of the dome or tower, but we
would still use the dove-tailed recesses as 17
adapted to receive grouting, and ribs 18
would also be formed on each slab for affix-
ing the slabs together.

It will be obvious that any form of struc-
ture may be erected by the use of slabs con-
structed according to this invention, the par-
ticular shape and configuration of each slab
depending upon the structure to be erected,
moulds being provided to cast the slabs for
whatever purpose they are to be nsed for.

What we claim as our invention and desire
to sécure by Letters Patent is:—

1. In improvements in concrete strictures
means for holding two or more slabs to-

gether, said means consisting in forming

ribs on one face of each ‘S]a), embeddmo
bars in the mass during the manufacture of
the slab turning the ends of each bar out-
wardly - to enter said 1ib, forming holes in
saild bdl and said rib and passing bolts or
other holding devices theleﬂnouﬂ)

2. Tmpr ovements in concrete str uetures
characterized by the provision on each rib
face of a pre-cast slab, of a dovetailed or
other shaped recess or channel for the pur-
poses &peciﬁed

Signed at Melbourne, ¥V 1(‘1\)11(1, Australia,
this 99th day of Tebruary, 1924,

DANIEL CHARLES DAVH&&.
ARTHUR HAROLD THOMAS,
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