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To all whom. itmay concern.:
Be it known that I, Arrrep E. Linpav, a

“citizen of the United States, and a resicent

of the city of St. Louis and State of Mis-

souri, have invented a new and useful Im--
-provement in Floor Constructions, of which

the following is a specification. _
My invention relates to fireproot - floor
construction, particularly to tile-concrete

floors supported on columns, without beams-

or girders projecting below the under sur-
face thereof; and has for its object the pro-
duction of a light, fireproof floor, of incon-
siderable thickness and great strength, and
free from beams or girders projecting below
its lower surface.

A further object of the invention is the
construction of the floor of special tiles in
such a way as to avoid the necessity for em-
ploying skilled labor, reduce the amount of
falsework or forms for the concrete re-
quired, economize materials of construction,
and dispense with much of ‘the labor of
spacing the reinforcing rods in proper posi-
tion ready to receive the concrete.

. I attain these objects by forming the en-
tire floor of holldw tiles of sizes suited to
the location of the réspective tiles with re-
gard to the supports of the floor, and by

filling in the spaces between the tiles with

concrete reinforced with metal rods. -

The shape and size of the respective tiles
used determine the amount of concrete and
its relative position in the floor, and also
largely control the arrangement of the metal
reinforce, and so by properly choosing the
form of tile to be used in each part of the
floor much of the Iabor of erection of forms,
molds and spacing devices for. the concrete
and metal reinforce is dispensed with, and
a light, strong  floor insured.

Further details of my invention will ap-
pear in connection with the deseription of
the embodiment thereof illustrated in the
accompanying drawings, in which like
characters designate like parts throughout
the several views, and will be particularly
pointed out in the appended claims.

In the drawings Figute 1 is a plan view
of a partly built floor, showing the arrange-
ment of tilés, and showing remforcing rods
and concrete in place in one corner thereof,
the column at tﬁat corner being shown in
section; Fig. 2 is a transverse section
through the completed floor on the line g b

¢ d e fin Fig. 1; Fig. 8 is a transverse sec-
tion through the floor shown in Fig. 1 on

clusive, are perspective views of tiles used
i my floor, showing the approximate rela-
tive proportions thereof; Fig. 10 is a per-

| spective view of several tiles showing how

they may be assembled to form hollow units
with spaces for concrete ribs left between
them; and Fig. 11 is a perspective view of
-a portion of a partly constructed floor in
which the tiles and reinforcing bars have
been assembled in position ready to receive
the concrete. ) _

In constructing a floor according to niy
invention false work having a flat upper
surface is erected between the columns 1
flush with the tops thereof.. On this flat
surface are arranged open end box tiles hav-
ing flat tops 2 and provided with lateral
flanges 3 adjacent to the lower -extrentities
of the side walls'4 thercof, and which may
be provided with. intermediate webs 6
parallel with the bases 5. These tiles are
of two heights, as shown in Figs. 7 and 8,
the tiles 7 being of less height than the tiles
8, and the former are arranged in rows ad-
jacent to the margins of the floor panels,
while the latter are arranged i rows across
the centra] portion thereof, the rows in each
case comprising tiles of uniform height with
their lateral flanges in contact, and each two
rows separated by a space. ‘In the spaces
‘between the rows extending in the same di-
rection channel tiles having bases 9 and side
walls 10 provided near the bases with flanges
11 are arranged with the side walls 10 clos-
ing the open ends of the box tiles. The
flanges 11 fit into the narrow spaces between
the bottoms 5 and intermediate webs 6 of
the box tiles and leck the tiles together to in-
sure their remaining in proper spaced rela-
tion. These channel tiles. are of various
heights and widths, as shown in Figs. 4,5

the tiles 14, and the tiles 12 being shallower
"than the tiles 13 and 14. Angle tiles 15,
shown in Fig. 9, each having a vertical
flange 16, a base 17, and a lateral flange 18
projecting from the vertical flange near the
base, are arranged with the vertical flanges
closing the ends of the box tiles in the mar-
ginal rows transverse to the rows across the
center of the panel, the lateral flanges 18

projecting into the spaces between the bases

TO CORRUGATED BAR COM-

the line % 7 m n therein; Tigs. 4 to 9, in-.

and 6, the tiles 12 and 13 being wider than 1
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5 and intermediate webs 6 of the box tiles
as previously described with respect to the
channe] tiles. ,

The marginal rows of tiles terminate short
of the columns, leaving spaces 20 without
any tiles therein adjacent to the columns.
These spaces when filled with concrete be-
come integral parts of the floor panels and
serve as corner.supports therefor. ' :

The spaces between adjacent tiles

form in-

| above.

tersecting channels extending throughout:
the entire floor panel, parallel with its four:
margins, and in line with similar channels:
in adjacent panels. In these channels cor-.
rugated bars or other reinforcing rods are:
arranged, which are later embedded in -con-
crete to form reinforced concrete ribs be-:

tween the tiles. The reinforcing bars may
be arranged in various ways, but I prefer to

use straight bars 22, 24, alternating with:

bars bent u

at the ends 21, 23, in consecu-,

tive channels across the panel in each direc-
tion. These bars may be extended into the:
adjacent panels, in which case I prefer to:
arrange the straight and bent bars in such a:
way that a bent bar from one panel and a-

straight bar. from the adjacent panel over-.

lap in the respective channels at the mar-.
ginal region of the panels, the straight bar,
being at the bottom of the channel and the

bent bar being at the top of the channel, as:

shown in Figs. 2 and 3. In arranging the:
straight and bent bars in the channels, those:
crossing the panels in the direction of the:

longer span are placed in position first and

rest upon the bases or base flanges of the:

tiles, thus bringing the plane of the neutral

f

axis of the panel near the bottom surface:
thereof. ' These bars having been. placed,:
those crossing the panel in the direction at:
right dngles thereto are arranged in posi-:
tion resting upon these already placed, the:
straight and bent bars alternating as before. |
The bars 21, 22, adjacent to the margins of
the panels and lying in the spaces formed by

the wider channel tiles 12 and 13, may be:
made of larger cross-section than the bars:
28, 24, across the midportions of the panels, -
or a plurality of bars may be arranged in:

each of these wider channels, as may be.

iound convenient. In either case the rein-
forced corcrete ribs in these marginal chan-

nels will have 4 greater cross sectional:
area of concrete and metal reinforce than .
those across the midportions of the panels.
The object of this arrangement is to stiffen :
the floor and reduce the deflections of the

portions of the panels between the columns,
thus lessening the tension stresses in the top
of the floor slab over the columns.
Following the positioning of the reinfore-
ing bars, and any pipes, ducts or conduits
for water, gas, electricity, compressed air,
or other purpose whatsoever, concrete is
laid in the spaces between the tiles and to

1,080,104

the desired thickness over the tops thereof,
and thoroughly rammed into place to bond
the tiles and reinforcing bars into a rigid
composite unitary structure. The depth of
the concrete adjacent to the columns may be
made slightly greater than atany cther place
in the floor, thus forming pedestals 25 be-
neath the columns 26 supporting the floors
Over the remaining portion of the
concrete there may be placed cinders 27 or
other fireproof filling material, in which are
embedded sleepers 28 upon which the wood

flooring 29 is laid. The temporary false

work having been removed, plaster or other
finish 80-may be applied to the under side
of the panels, completing the floor.
Although one of the objects of my inven-
tion is the elimination of beams or girders
projecting below the lower surface of the
floor panels, it is evident that my improved
floor panels are not restricted to use in such
a girderless floor, but are equally well adapt-
ed to floors in which girders are used.
Having described my improvement in all
its parts, what I desire to claim as my in-
vention and secure by Letters Patent 1s.as

follows:

1. In g tile-concrete floor panel, a section
comprising a marginal row of open-end box
tiles having lateral flanges adjacent to the
bottoms of the sides thereof, said tiles being
placed with their axes transverse to the row
and their side flanges touching each other,
L-shaped tiles -spaced apart lengthwise
alongside said row of tiles with their ver-
tical members closing the adjacent open ends
thereof and with their horizontal members
in contact with the sides of spaced open-end

box tiles comprised in a matginal row of a-

second section of said tile-concrete floor
panel, said spaced open-end box tiles being
placed with their axes parallel with the
row, U-shaped tiles placed between the ends
of the box tiles comprised in said marginal
row in said second section with their vertical
members closing the open ends of said box
tiles, and a filling of concrete between said
tiles. : '

9. In a file-concrete floor panel, a mar-
ginal section comprising a row of open-end
Dox tiles having lateral flanges adjacent to
the bottoms of the. sides thereof, said tiles
being placed with their axes transverse to
the row and their side flanges touching each
pt.her, !.-sha ed tiles arranged along the
inner side of said row of tiles with their
vertical .members closing the adjacent open
ends thereof and with their horizontal mem-
bers in contact with the side flanges of open-
end box tiles comprised-in a marginal row
of a cential section of said tile-concrete floor,
said last named box tiles being placed with
their axes parallel with the row and with
spaces between their ends, U-shaped tiles in
said spaces with . their vertical members
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closing the open ends of said box tiles, said
bos tiles 'and U-shaped tiles comprised in
said central section being of a different
height from the box tiles comprised in said
marginal. séction and L-shaped tiles, and a
ﬁlhno of concrete between said tlles and
above those of lesser height.

3. A flat slab floor. supported on rows of
columns, said floor being of uniform thick-
ness. throughout its entire area except for
the portlons over and adjacent to the sup-
porting columns, which portions are in-
creased in thickness, said increased thickness
being on the upper side of thé slab, reinfore-
ing rods extending through said floor along
hnes parallel to the rows of columis and
crossing each other between and over the
columns, some of the rods being in the
upper part and some in the lower part of the

slab in the thickened portlons thereof near”

the columns whereby said ‘floor slab simu-

lates the action of & homogeneous flat plate.
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- above the: other in pairs, both rods, of each |
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4. A flat.slab floor supported on rows of
columns, said floor being of uniform. thick-
ness. throughout its entire area except for
the portions over and adjacent to the sup-

_porting coiumns, which portions are in-

credsed in thlchness, said’ increased  thick-
ness béing on the' upper side of the slab, re-
inforecing rods exténding through. said ﬂoor
along hnes -parallel ‘to. the rows of columns
and, crossing each other between and over
the co]umns some of the rods being in the
upper part and someé in the lower part of
the slab in the thickened portions thereof
near the columns, said rods overlapping one

pair being in the same vertical plane, but
one of said rods bemg in the top part of
the slab and extending in one direction and
the other rod being in the- bottom part of
the slab and extendlno in the opposite di-

rection whereby " said ﬂoOr slab_simulates.
‘the action of a homogeneous. flat plate

5. Im a tile- concrete floor, construction, a
floor panel comprising solid concrete corner
portions, a tile-concrete central portion,
marginal portions of less thickness than said
corner portions and central portion,’ said
marginal portions comprising concrete ribs
eYtendlnfr from corner portion to cormer

" portion and hollow tile embedded in the con-
* crete, and said marginal portions being con-
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tiguous to similar portions  of ‘1(1]011’11110’
panels, and a slab of concrete overlying the
marginal portions.

6. A floor panel comprising solid concrete
covner portions, rows of hollow tiles and in-
tervening concrete ¥ibs conne(‘tmfr said cor-
ner portions around the margins of the
mme] a tile conerete central portion, and a
Jab of conerete overlying the tiles, said siah
being thicker over the marginal pmhom of
the p‘mel than over the said central portion:

7. A floor panel comprising rows of hol-

’

3

low tiles and intervening concrete nbs form-

ing its marginal portions, said rows of tile

and- ribs extending parallel with the re-

spective margins of the panel, and a central
portion of spaced tile and intersecting con-
crete ribs positioned between said txle, said
marginal tile being of less height than those
in the central portron of the panel.

8. A floor panel -of uniform- thlclxness-

comprising marginal rows’ of -hollow - tiles-

75

.and concrete ribs between said tiles, and a -

tile concrete central portion, the files over -

the marginal portions of said panel being of

less depth than those over the cerdtral por-

tion thereof, and a slab of concrete covering

80

said maro'mal tiles and integral with thei_'

ribs- e\tendmg between the same.

9. A floor panel comprising remfomed
concrete ribs separated by hollow tile units,
said ribs crossing the panel in series par--

allel with its four- margins, said hollow tile:

_units being of less depth adjacent to the’

margins of the ‘panel than in the central'
g p

portion thereof, and a slab of concrete 1n-:

tegral with smd Tibs.

10. A floor panel comprising remforced'-

concrete ribs separated by hollow tile units,-

said ribs crossing the pflnel in series paral-"
lel" with-its four .margins, the ribs adjacent”

‘95

to-the margins being of greater.width than
those remote from the' margins, and said:
hollow tile units being of less depth:- ad]a--‘
cent to the margins of the panel than in-the!

85

90

central portion thereof, and a slab of con-: V

crete integral with said ribs ‘overlying the-

marginal portions of said panel. .~ .. . .
11.- A concrete floor construction compris:

ing columns and a rectangular panel sup-

orted thereby at its corners, said panel be-
g of uniform thickness except at the cor-
ners, the corner. portions being of concrete
and thicker than the remainder of the panel,
sald remaining portion comptising a con-
crete slab. and concrete ribs integral there-
with, said ribs being separated by filler
blocks of varying depth, ‘the blocks adja-
cent to the margins of the panel being of
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shallower depth than those in the mldeI‘- _

tion thereof.

12. A concrete floor construction compris-
ing supports.and a panel of uniform thick-
ness ¢arried thereby, said panel comprising
a slab of concrete of varying thickness hav-
ing reinforced ribs. integral therewith, and
filler blocks of varying depth secured between
said ribs, the fi ler blocks of shallower
depth being arranged adjacent to-the mar-
gins of the panel.

13. In a composite hollow tile and’ con-
crete floor panel,.series of concrete ribs ex-

tending between the tile across the panel -

parallel with- its side margins, reinforcing
b'us in the lower region of the respectiw,
ribs, said bars being some straight and some

‘bent up at the ends to he in the upper re-
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gion of the respective ribs near the margins

of the panel, said straight and bent bars be-
ing arranged in alternate ribs of each series
across the panel. _ .

14, In a composite hollow tile and con-
crete floor panel, series of concrete ribs ex-
tending between the tile across the parel

. parallel with its side margins, reinforcing

10

15.

20

25

- 30

bars in the lower region-of the respective
ribs, said bars being some straight, and some

-bent up at the ends to lie in the upper re- -

gion of the respective ribs near, the margins’
of the panel, said straight and bent bars be-
ing arraiiged in alternate ribs of each series
across the panel, the bars in. the ribs adja-
cent to the side margins .of the panel being
of greater cross section.than those remote
from the side margins of the panel. ,
15. In a composite flooring comprising a
plurality of panels, a system of remnforcing
rods crossing the respective panels at right.
angles to the margins thereofp and extending
into the adjacent panels, a"second system
of reinforcing rods crossing the respective
panels at right angles to the first' mentioned:
system of rods and extending into the adja-
cent panels, said rods being straight
throughout their lengths and positioned in
the lower region of the respective panels,
reinforcing bars alternating with the rods
in each of the systems above mentioned and
having their middle - portions in substan-

~ tially the same planes thérewith respectively

Coples of this patent may be obtained for

but bent up at the ends to lie in the top re-.
gion of the panels adjacent to the margins
thereof, the ends of said bent bars lying in-

‘planes

1,060,104

substantially the same vertical planes re-
spectively as the ends of the straight rods
in adjoining panels whereby said floor slab
silmulates the action of a homogeneous flat
plate. . .

16. In a composite flooring comprising a
plurality of panels supported at the corners
thereof, a system of remnforcing rods cross-
ing the respective panels at right angles-to

40

45

the margins thereof and extending into the -

adjacent panels, a second system of reinforec-
ing rods-crossing the respective pamels at

right angles to the first mentioned system

of rods and extending into the adjacent

50

panels, said rods being straight -throughout -

their lengths and positioned 1n the lower re-

gion of the respective -panels, reinforcing °

| bars alfernating with the rods in each of the

systems above mentioned and having their
middle portions in substantially the same

t%?arewith respectively but bent up
at the enids to lie in the top region of. the

panels adjacent to the margins thereof, the,

ends of said-bent bars lying in substantially
the same vertical plahes respectively as the
ends of straight rods in adjoining panels,
the respective rods and bars parallel with

.and adjacent to.the respective side margins
of the panels being of ‘greater cross section

than those remote from said margins.
‘Signed at St. Louis, Missouri, this 15th

 day of September, 1911. -

ALFRED E. LINDAU.
Witnesses: = -

A. M. HorcoMBE,.
M. A. Smerrow.

five cents each, by addressing the “ Commissioner of Patents.
Washington, D, C.”
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