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This invention relates to building con-
structions and particularly to “two-way”
reintorced hollow tile and concrete floor
constructions. ¥ ' .

In .order to reduce the dead weight of
floor constructions in_fireproof buildings, it
is. customary to employ hollow tile placed
at regularly spaced intervals between masses

“of concrete which form, in effect, joists or
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beams, and in which are imbedded steel rods.
The concrete joists with the steel rods im-
bedded therein extend in two  directions
across the floor at right angles, this being
known as a two-way reinforced floor.

Tn a floor of one simple span, the compres-

sion in the floor structure or beam, due to
the weight of the structure itself, and the
superimposed load which 1t carries, 1s great-

est at the upper surface of the floor and.
20 diminishes uniformly toward approximately
the center at a line or plane known.as the’

neatral axis. o
At the neutral axis there. is neither hori-
zontal compression nor tension. Below the

5 neutral axis the tension stresses increase to-

- ward the lower side where the steel rein-
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forcement is located to resist them.

Tn a floor with continuous spans, where
the steel members are carried over the sup-
porting  girders, the compression —stresses
occur as before in the upper portion but
over about one-half of the entire central
portion of the span, while for a distance of

approximately one-fourth of the span from

each support or girder, the compression is
greatest at the bottom and diminighes. up-
ward to the neutral axis, above which the

strosses. are tensional, and consequently in’
these portions of the floor the steel is placed

near the top to resist. the negative bending
moment over the supports. . o

From this it will be seen that any floor
construction to be entirely safe and econom-
ically designed must make provision for this
reversal of stresses. =

According to the principles of my inven-
tion; in both- of the above cases, the com-
pressive forces are resisted by the combined
concrete and tile and equal ultimate strength
can be secured either at the top or bottom of
the floor structure. S

The principal object of this invention is
to provide a new and improved construction
of a two-way hollow tile and reinforced con-
crete floor, particularly adapted to give the
greatast strength in all portiens of the floor.

Considered rhore specifically, the object of
the invention is to provide in a floor con-

_struction of the type referred to, a plurality

of slabs placed at the open ends of the hol-

“low tiles in such a manner as to insure the
presence of a solid mass of concrete between:

60

the adjacent ends of the tiles and in direct -

contact with them either at top or bottom

80 as bo resist the compressive forces ac-

cording to the strains upon the floor strue- .

-ture.at each particular region thereof. .

Another object of the invention is to pro-
vide a new and improved device for holding

the slabs properly 1n position, while the con-

crete is being placed between the tiles to
form the concrete. joists of the floor ‘struc-
ture. These and other objects of the inven-
tion will appear more fully from the follow-
ing more detailed description and by refer-

“ence to the accompanﬁing drawings forming

a part hereof and wherein Fig. 1 is a per-

spective view of a portion of a floor con-

struction._embodying my. invention; Fig: 2
is a section on the lines 2—2 of Fig. 1;
Fig. 3 is a section upon a reduced. scale
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through a portion of a typical continuous.

span floor construction; Fig. 4 is a plan view
of a portion of the span shown in Fig. 3;
Fig. b5 is a section on the line 5—5 of Fig: 4;
Fig. 6 is a section similar to Fig. 2 showing
an application of my invention to an all tile
ceiling floor construction; Figs. 7 and 8 are
sectional views of a slightly modified all tile
ceiling floor construction corresponding re-
spectively to the showings of Figs. 2 and 5.

As shown in Fig: 1 of the drawing, the

-floor is constructed of the open ended hollew

tile 10 arranged at spaced intervals. - In the
spaces formed between the tiles the concrete
11 is poured or tamped, thus forming, in

‘effect, a plurality of concrete joists extending

at right angles to and intersecting each
other. ‘Imbedded 'in each of the concrete
joists is a steel reinforcing rod 12, the rods

- extending in one direction being. placed

above and preferably resting upon the rods

-which extend "in the other direction, as

clearly shown in Fig. 1 of the drawing. In

“order to prevent the concrete from entering

the open ends of the hollow tiles 10, I pro-
vide slabs 13 preferably constructed of con-

crete.or fire clay, although said slabs may be

constructed of any suitable material having

sufficient strength and rigidity. The height

of each slab preferably is less than the height

.of the hollow tiles by an-amount about equal
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“bend as shown in Fig. 2,

40

‘shown in Hig.

2

to the thickness of the tile shell, while the
length of each slab is less than the width of
the tile by an amount about equal to the
thickness of two tile shells. When the di-
mensions of the slab relatively to the tile
are, as stated above, it will be geen that if a

siab is placed on its ed( ¢ with its flat face in -

contact with Lh open end of the tile, as
1 ot the drawing, the slab will
entirely close ~hL open end of the tile, the
upper edge of the slab ext tending to the Iower
surface of the upper chell 10% of the tile, and
the end edges of the slab extending to the
inner surfaces of the side shells 10> and 10°
of the tile or slightly OYGJ Ltppmo same. As
clearly shown in g, 2 of the drawing, I
place a slab 12 at the end of each tile, so as

‘to cloze the opm ends thereof; and in order

to hold the slabs in podition, i ing the time
the operation of forming the concrete joists
is carried on, I employ a spreader 14 con-
structed of a relatively thin wire, having

“sufficient yesiliency to hold the slabs flmly

pressed against the ends of the tiles.

Each of the spreaders 14 is provided ad-
'"comb to its ends with o double right angled
bend which forms a short horizontal 1)01t10n
15, ‘and a short vertically extending portion

6; the horvizontal portion 15 being placed
upon the upper edge of a slab 13 and the ver-
tical portion enowing the side face of the
slab. : ‘ »

In order to inecrease the resilient proper-
ties of the spreaders and also to permit them
to be adjusted readily to different lengths,
I form. the central pormou with a loop 17
which may be in the form of a re-entrant
or which may be
in the form of the circular loop 17, as
shown in Fig. 5. The loop 17 or 17 in addi-
tion serves to bring the center of gravity of
the spreader well below the horizontal end
portion 15 of the spreaders o that when the
spreaders are placed in position upon the
slabs they will always hang in their intended
position in 2 condition of stable equilibrium.
The usé of resilient spreaders instead of
rigid membeis for holding the slabs in posi-
tion during the operation of forming the

“concrete joists not only insures that the “slabs

will be more °ecurely held in position, but
also permits the spreaders to yield under
compression, thereby insuring that the com-
pression stresses will be resisted by the con-
crete of the joists and not to any appreciable
extent by the spreaders.

* The method of constructing a floor in

_accordance with the principles of my inven-

[

tion is as follows: The tiles 10 ave placed in
the desired spaced relationship upon the tem-

© porary centering or supporting boards 18,

and the reinforcing rods 12-are 1a1d,‘wross
in the spaces between the tiles, after which

“the slabs are stood upon their edges so as to

extend wvertically in contact with the open
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ends of the tiles, a spreac ler 14 being phced

over the top edges of the slabs to hold them-

muhtly pressed against the open ends of the

tiles. ~ As chown in Fig. 3 the slabs 13 in
the central half of the span between the
girders 19 and 20 are placed directly upon
the temporary centering 18, so that their
lower edges lie in the same plane as the
lower outer faces of the tileg,*while in each
quarter of the span .adjacent to the girder

19 and 20, the slabs are placed so that their-

upper edges lie in the same planc as the
upper outer faces of the: mles

The construction preferred for a- snnple
span or the central portion of a continuous
span’is shown more clearly in Figs.

1and 2

80

of the drawing, from which it will be noted -

that the upper edoes of the slabs terminate
substantially in the same plane as the inner
face of the upper shell 10%, thus leaving the
end walls of the upper shell 10 uncovered b v
the slab. As heretofore pointed ‘out; the

length of the slab is less than the Wld’h of

the tile- by an amount equal to approxi-

mately double the. thickness of the tile Shed

and the slabs are pm0ﬂd centrally of the

tiles g0 as to leave the ends of the side walls
100, 10°, uncovered.

Tn order to hold the slabs ploperly in the
upper pesition they are intended to-occupy
m & c<,nhnuous span constructlon as shown
in Hig. u, in the quarter spans adjacent to
the girders 19 and 20, I provide a plurality
of short lengths of relat tively thin wire which
form carriers 21. - The length of these car-
viers is slightly greater than the spaces ‘be-

“tween the tiles, and said cairiers are pmced

with their ends projecting into the cells of
the tile so that they are supported by the
inner face of.the lower shell of the tile. “Two
carviers ave preferably placed aéross the
space ‘between two adjacent tiles, so as to
bri dge this space, and the lower edges oithe
slabs are placed upon - the carriers,: thus
bringing the upper edges of the slab i m sub-
smntmliy the same plane ag the upper face of
the tiles, as shown 1n Fig. 5 of the drawing.
With the slab held in this position, it will De
seen that the end faces of the lower shell of
the tile will be uncovered. Afteir all of the
tiles are placed in position, the concrete is
then placed in the spaces between the tiles
to formr the concrete joists 11.  As the metal

“carriers 21 are comstructed of relatively thin
between .12

material - the space or opening
the lower edge of the slabs, when they are
supported in the manuer shown in Fig. 5,
is not large enough to permit any of the
concrete to flow into the cells of the tiles, the
opening being but shohtly larger than the
grains of the concrete mikture. The entry
of the concrete into the ends of the cells,
when the carriers 21 are employed, is *ma
thermore most unlikely, because the lower
edge of the slab projects outwardly beyond
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the line of possible entry of the concrete into
the tile cells, so that when the concrete is

‘poured it could not flow directly towards the
‘opening,

but would have to be pushed up-
wardly ‘from below the lower end of the
slab to enable it to flow or be forced 1nto the
tile cell.

Analyzing a floor’ constructlon as dlsclosed
above, it will be noted that in the central
portion of a span where the compression

stresses are located above: the neutral axis

and greatest at the top of the floor, the con-
crete which forms the joist 11 extends to and
is in contact with the end faces of the tiles
at the top and sides thereof, while in the
portions of the cpan, ad]acent to the girders
19 and 20, the concrete of the joists 11 ex-
tends betwem and is in contact with the end
faces of the tiles below the neutral axis at
the sides and the bottom of the tiles.

- The sides of the slabs are pxe'ferably‘
grooved or scored as indicated by the refer-

ence character 13%, so that the concrete will
achere stron(rly to the slabs to form there-
with an integral unitary structure, whereby
the concrete and tiles will ‘act together in
resisting. compression and shear. With the
structure shown, it will be noted that. in the
first case, 1. e. slabs in the lower position, the
concrete -of the joists 11 contacts with. the

end of the tile shell along the entire top shell.

10* and the entire side shells 10°, 10¢, while
in the latter case, i. e., slabs in the upper po-

. sition, the concrete of ‘the joists contacts with
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tion extendmw longitudinally

the entire area of the end of the bottom shell
and the ends of the side shells 10, and 10°.
In addition, in both cases the concrete con-
tacts with the entire area of the side faces of
the slabs.. Compression strains in the direc-

are therefore “Tesisted by the full width of
the concrete joists, the two vertical shells at
the sides of the tile, the top shell of the tile
and the slabs which contact with the ends of
the two shells and which slabs are backed
up by the interior vertical webs of the tile.
In the case of compression at right angles to
the former, the resistance is offered by the
full width. of the concrete joist, plus .the
transverse cross section of the ‘slabs at each
side of the joists, plus the horizontal shell
of the tile, either the top or bottom shell de-
pending upon whether the compression is

_above or below the neutral axis respectively.

It will ‘be seen that the structure herein
disclosed will offer greater resistance to com-
pression tr ansversely of the tiles than where
thin metal sheeots are employed for closures
for the ends of the tile cells, because in the
latter case, the compression strains are re-

gisted only by the concrete joist and the top

shell of the tile. Therefore, by the use of
my construction I secure the advantage of
the compressive strength of the two slabs,

which is from 3000 to 5000 1bs. per square
‘inch of surface.

Where no closures are provided for the
open. ends of the tilé and the concrete is

“permitted to flow into the tile cells, the con-

crete forms a small right angle triangular

-prism having its base at the bottom and 1ts

apex at the top of each cell opening,

3
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vided, however, that the ideal condltlons ‘

with respeet to the.consistency of the con-
crete and its manner of application are ad-
hered to. In many cases, however, because
of the character of labor employed and the
lack of careful supervision, ideal conditions

-are not adhered to and if the concrete mix

is too thin, large quantities of ‘the concrete

may flow into “the cells until the cells are

almost entirely filled. This increases to a
dangérous extent the dead load carried by

-the frame and. foundations of the bulldmrr’

Even when the ideal conditions sare main-
tained, the -triangular concrete -plugs,
formed in the ends of the tile cells, are of
very little value for resisting compression
strains located above the neutral axis and
extending at right angles to the length of

‘the tile; “because the apex only of the tri-

angular plug is located in the reglon where
the compression is greatest.
In Fig. 6 of the drawing I have’ shown

my invention as applied to a floor construc-

tion in- Wthh an all-tile ceiling is desu'ed

“As shown 'in this figure, cellmg tile 25 is

placed bLetween the two adjacent slabs 13

at the lower c¢nd. thereof. The tile 25 is

preferably. provided with a dove tail groove
26, into whach the concrete flows to lock the
tile.and concrete securely together and hold

“the tile in position.
of - the 'tiles .

In Figs. 8 and 9, I have shown an all-
tile ceiling constxuctlon in which the prin-

ciples for- continuous span constructions
-hereinbefore described - are employed. ‘and
by means of which the concrete is most ad-

vantageously placed with relation to the
tiles for resisting compression at the top or
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bottom of the_ﬂoor construction. . As shown -

in said figures the lower edges of the slabs

132 .are beveled or chamfered as indicated -

by the numeral 30. “In Fig. 8 the slabs 13°
are so. placed that. the upper shell of the

tile is uncovered by the slab, while in Fig.

9, the slabs are supported by ‘the carriers 21
so as to bring the upper edges of the slab in
the same plane as the upper surface of the
tiles. The ceiling tile 31 has its edges cham-
fered as at 32 to permit the tile to be placed
in the lower position shown in Fig. 8.
When the tiles are placed in the upper posi-
tion as shown in: Fig. 9, an opening is left
between the chamfered faces 30 -and 32
which permits the concrete to flow into con-

tact with the ends of the lower shell of the
tile,
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It will be understood that the construc-
tional examples herein disclosed are merely
illustrative, and that many changes, varia-
tions and modifications may be resorted to
without departing from the spirit of my in-
vention.

As has heretofore been pointed out, my
invention is not limited to the use of slabs
made of concrete or fire clay, but that plates
made of metal, card board, fiber- board, or
other suitable material may be employed
therefore, . I wish it to be understood that
the term “slab” as used in the claims herein-
after appended is intended to refer to rel-
atively thin plates of the type above de-
seribed as well as to thicker slabs of con-
crete, fire clay or the like.

I claim:

1. A reinforced concrete floor construction
comprising a plurality of hollow tiles ar-
ranged in spaced relationship, and rein-
forced concrote joists extending across said
floor between said tiles, rigid slabs contact-
ing with the open ends of said tiles, the area
of a flat face of each of said slabs, relatively
to the cross sectional area of each of said
tiles, being such that each of said slabs will
cover and act as a closure for the entire
open part of the end of the tile to prevent
ingress of concrete into the tile cells while

leaving exposed a portion of the side and.

top walls or shell of the tile, against which
the concrete of the joists abuts, and resilient
means. to force and hold said slabs with
a resilient pressure against the tile ends.

9. A reinforced concrete floor construc-
tion comprising a plurality of hollow tiles
arranged in. spaced relationship, and rein-
forced concrete joists extending across said
floor between said tiles, masonry slabs con-
tacting with the open ends of said tiles, and
resilient means engaging the outer faces of
said slabs to hold said slabs in contact with
the tile ends. , »

- 3. A reinforced concrete floor construction
as set forth in elaim 2 in which said means
comprise spreaders, each of which is con-
structed of a length of spring metal having
the ends thereof bent to provide substantially
horizontal portions, the length of each of
which is approximately equal to the thick-
ness of a slab and a substantially vertical
portion to engage the side face of the slabs,
said horizontal portions resting upon the
tops of a pair of slabs and supporting the
spreaders, and said vertical portions hold-
ing the slabs in contacting engagement with
the ends of the tiles. ,

4. A reinforced concrete floor construction
as set forth in claim 2 in which said means
comprise spreaders, each of which is con-
structed of a length of spring metal having
the ends thereof bent to provide substantially
horizontal portions, the length of each of
which is approximately equal to the thick-

1,679,599

ness of a slab-and a substantially vertical
portion to engage the side face of the slab,
and the central portion of said spreaders
being provided with a downwardly extend-
ing loop, said horizontal portions resting
upon the tops of a pair of slabs and sup-
porting the spreaders, said vertical portions
holding the slabs in contacting engage-
ment with the ends of the tiles, and said
downwaidly extending lcop forming -a
spring like structure for causing said verti-
¢al portions to exert a pressure against sald
siabs.

5. A reinforced concrete floor construc-.

tion as set forth in claim 1, in which in
certain regions of said floor where the com-
pression is above the neutral axis, said slabs

are so placed relatively to said tiles as to ex-’

pose the ends of the upper shells of the tiles,
while in other regions of said floor, where
the compression is below the neutral axis,
said slabs are placed relatively to said tiles
to expose the ends of the lower shells of the
tiles.

6. In a reinforced concrete floor, the com-
bination with a plurality of hollow tiles ar-

ranged in spaced relationship with rein-

forced concrate joists extending across said
floor between said tiles, of a plurality of slabs
for closing the open ends of said tiles to pre-
vent ingress of concrete to the cells of said
tiles, the width and length of said slabs being
less respectively than the height and width ot
said tiles, and carriers upon which said slabs

are supported, said carriers being supported.

by said tiles and extending across the space
between the open ends of adjacent tiles.

7. Tn a veinforced concrete floor, the com-
bination with a plurality of hollow tiles ar-
ranged ‘in spaced relationship with rein-
forced concrete joists extending across said
floor between said tiles, of a plurality of slabs
for closing the open ends of said tiles to
prevent ingress of concrete to the cells of

said tiles, the width and length of said slabs

being less, respectively, than the height and
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width of said tiles, carriers upon which said

‘slabs are supported to hold said slabs: with

their upper ends in the plane of the upper
surtace of eaid tiles, said carriers being pro-
vided in those regions of the fioor where the

e

compression stresses ave located above the

neutral plane and being omitted in those
regions where tlie compression stresses are
below the neutral plane, in which latter re-
gions the lower ends of the slabs arelocated
in the plane of the lower surface of the tiles.

8. A reinforced concrete floor as set forth
in claim 6 in which means are provided to
hold said slabs securely against the ends of
said tiles. ’ 3 ,

9. A reinforced concrete floor as set forth:
in claim 6 in which said carriers are con-

structed of thin material.
10, A reinforced conerste floor as sst forth
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in claim 6 in which resilient spreaders are whether the compression stresses are located
provided to hold said slabs securely against above or below the neutral axis, so-as to ex-

the ends of said tiles. v pose a portion of the tiles adjacent to the 10
11. A reinforced concrete floor construc- tops or bottoms thereof respectively.
5 tion as seb forth in claim 1 in which, in dif- In testimony whereof I have hereunto set

ferent regions of said floor, the slabs are my hand.
located relatively to the tiles, according to = PHILIP H. BEVIER.



