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To all whom it may concern:

Be it known that I, CrarLEs BENEDICT
GRaDY, a citizén of the United States, resid-
ing in West Orange, in the county of Essex
and State of New Jersey, have invented cer-
tain new and -usefil Improvements in Gon-
crete Structures, of which the following 1s a
specification. - ’ _

My invention relates to concrete structures
‘and more especially to a floor ‘construction
for buildings and the like. -

Among the objects of the present inven-
tion are to cheapen and simplify the erec-
tion of a building having concrete flooring,
and more especially with relation to such
when of a light construction not intended
for carrying excessive floor-loads. :

In carrying out the above obiects T have

invented a novel concrete flooring which, as
shown, is to be made up. of girders or the
like, together with floor-slabs, the latter be-
ing preformed, that is previously made in
the shop or elsewhere before being set into
lace. .
I will first describe one form of concrete
structure embodying my improvements and
will then point out the novel features in the
claims. :

In the accompanying drawings, Figure 1

shows partly in section.and partly in eleva-

tion, a couple of girders and floor-slabs em-
bodying my improvements, the section being
taken on the plane 1—1 of Fig. 2. Fig. 1*
represents substantially a continuation of the
structure shown in Fig. 1, illustrating the
opposite end of the stab and containing cer-
tain modifications and details. Fig. 2 is a
section taken upon the plane 2—2 of Fig. 1.

"Fig. 8 is a detail sectional view of a part of

40

the construction shown in Fig. 1, but illus-

" trating a modification thereof. Fig. 4 rep-

45 tional wview, a still

‘resents a modification, said view being-a sec-
tion upon the same vertical plane as Fig. 2.
Fig. 5 represents, by means of a similar sec-
further modification.
Fig. 6 represents in a similar sectional view
a still further modification.
Qimilar letters of reference designate cor-
responding parts in the several figures of

50 the drawings.

Generally speaking a floor embodying the
present improvements is one which consists
‘of girders extending from column to column,
and floor-slabs extending from girder to

55 girder, there being preferably a series of par-

_preformed

allel slabs set between each pair of opposite
girders so as to cover the entire floor area;
and between each of those girders and the

_succeeding girders other similar series of
floor-slabs.

In a general way my present improve-
ments relate to the subject matter set forth
in my prior Patent No. 902,651, issued Nov.
3, 1908. By a “floor-slab” I mean a floor
member which has substantially the follow-
ing characteristics, namely, that its top sur-
face is to be a portion of the floor, and that
it is to have a substantial width as compared
with its length in contradistinction to the
proportions of an ordinary floor beam. The
above definition, however, does not preclude
the frequently used expedient of a supple-
mentary layer of concrete or other material
which is superimposed above the floor-slabs
after the latter have.had laid on top of them
piping, wiring or tiling as may be desired.

The present invention is shown embodied
in floor-slabs which are of such a character

‘as to extend from girder to girder, one slab

spanning the entire distance and having also
such depth and strengthening mecans that

-the use of floor beams 1s unnecessary.

Referring to the drawings hereof A rep-
resents a girder which may be of any variety,

‘but is shown as a composite member built up

of concrete with embedded metal parts. As
shown the girders are preferably rectangular
in shape and the embedded structure com-
prises a tension portion A’, a compression
portion A? and bolts As connecting said ten-
sion and compression portions. The com-
pression portion should be less in cross-sec-
tional area than the tension portion since
the concrete above the neutral axis of the
girder will resist a part of the compressive

strain. In Fig. 1* is shown a simple I-beam

At for a girder.

B represents one of the floor-slabs em-
bodying my present invention, and C rep-
resents another one on the opposite side

of the girder and used for convenience to

illustrate a simple modification of structure.
Referring now to the floor-slab B, it is a

floor-slab’ which may be made in
the shop in its work-wise position, that is
with the same side up as shown in the draw-
ings; and said slab extends from one to the

other of two oppositely disposed girders.’

Qaid slab B consists of a mass of hardened
concrete having embedded therein at least
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one metallic structure having the charac-
teristics hereinafter to be described. In its
general form the slab has a body portion,
which is the flat upper portion B’ and as
shown at least one depending concrete rib
B2, each of said ribs designed to embed one
of the interior metallic structures. Re-
ferring ‘to Fig. 2 it will be seen that be-
neath the body portion B’ are arranged two
of such ribs %2 in parallelism. The body
portion may have a greater length than that
of the ribs so that as shown in Fig, 1 it
will extend beyond the ribs at B2, this ex-
tending portion forming a projection which
may rest directly upon the top of the girder
A." The bearing thus obtained will be suffi-
cient to hold the slab in place during the
process of erection, but as will hereinafter
appear, I -have provided additional support
for the slab. In addition to resting upon
the girder’s top, as just explained, the slab
may otherwise engage the girder, for in-
stance the lower corner of each rib may be
engaged in a recess or seat formed in or
projecting from the side of the girder.,
C]oming now to the metal interior of the
slab this comprises, as already stated, at
least one metallic structure, which structure
extends longitudinally for substantially the
entire length of the slab. In defail the struc-
ture comprises principally a tension portion
D, which is shown as a horizontal bar of
round cross-section embedded in the concrete
and located substantially below the neutral
axis of the slab; together with an upwardly
extending portion D’ which is,also embed-
ded in the concrete and is located near the
end of the slab or of the ribs thereof, and

said upwardly extending portion emerges"

and projects from the conerete at or near the
end of the slab. There of course will be a

similar upwardly extending portion at each |

end of the slab.” The projecting portion D2
of the metallic structure is intended to be
connected to a similar projecting portion of
an oppositely disposed slab,. said connec-
tion being made by a metallic tie which
extends across and above the girder, there
being means for attaching the fie at one or
both "ends so as to
said projecting portions D2.

E represents a tie which extends across
above the girder, it being perforated at
proper points so as to permit it being at-

tached to the projecting portions D? of 2

pair of opposite slabs. For convenience the
connecting tie F is made in the form of a
channel bar with the flanges thereof project-
ing upwardly.

“The metallic projecting portions D? are
shown as provided with sorew thread-~
adapted to receive nuts.so that the perfo-
rated tie:-bar' E when engaged over two
of the projecting rods D2, can be there se-
curely attached by screwing the nuts Ds

rmanently connect the’

t with a special screw

1,049,702

contact with the bottom of
the channel bar. Tn this position the tie-
bar has beneath it the concrete portions B2
at the ends of the slab body, and these latter
rest directly upon the top of the girder so
that support for the tie-bar is obtained from
the girder. The tie-bar in turn through the
connections already described affords g
strong support for the metallic structures
embegded 1n the slabs, which support will
be:ample for any ordinary strain.

Beneath the tie-bar E is seen to exist a
space bounded by the top of the girder and
the ends of two opposite slabs. This space
can be filled in with concrete or grout after
the slabs have been duly connected in their
final resting place. As already indicated,

firmly down into

piping or other articles may be laid above.

the slabs and the same filled ‘or covered with
further concrete or other material to any
desired depth.

The metallic structure heretofore referred
to may be made of various shapes, the
preferable one being that shown in the
right hand slab of Fig. 1, in which the up-
wardly extending portion D’ ig substan-
tially vertical ; although said portion may be
given an inclined position as shown at D+
in the left hand slab of Fig. 1. T find it
economical and desirable to have the struc-
ture consist of a simple bar of round Cross-
s}e;ction, although I do not limit myself in
this
length the bar will be bent at its ends so as
to change its direction from the horizontal

to the vertical, and by substantially flat-

tening the metal at the point F, where the
bend occurs, this affords a broad bearing
surface which precludes the metal cutting
Into the concrete and thereby adds to the
durability and resisting powers of the slab.
In a case where the metal was not integral
throughout its length, the same effect would
be obtained by equivalent means, namely by
having the metal flat where the tension por-
tion and the upwardly extending portion of
the interior structure meet each other.

In Fig. 1* is shown g variation which
may be employed where g girder A* is at
the outside of a building, and there is there-
fore no opposite slab. In this case the tie-
bar will be used, but being differently con-
structed is designated E’, At its right end
instead of connecting with the metallic pro-
Jecting portion D2 of g slab, it connects
i threaded bolt E* passed
through the flange of the girder or other
convenient point, the nut
end of the bolt serving to engage the top
of the tie-bar as before, thus simulating as
far as possible the conditions existing at the
left hand of Fig. 1.

In addition to the parts above described,
other devices of various kinds may be added,
as for example supplementary strengthen-
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ing means may be embedded in the concrete.
Thus a large meshed wire cloth G may be
arranged horizontally in the body ‘portions
of the several slabs and 1 prefer to have

‘the slab, as shown at G’, so that when the

supplementary filling of concrete or grout

is poured in beneath the tie-bars E, the same

- will harden abeut and embed the project-

10 ing portions G of the wire cloth. In addi-

tion thereto reinforcing rods or stirrups may

be employed, as for example the stirrups H,

indicated in Fig. 1, which pass down through
the concrete around the tension member

15 and upwardly, thus helping to strengthen

and render more rigid the assembled parts. -

With respect to the action of the tie-bars
E, not only do they serve to transmit, as
already explained, & portion of the re-action
from each slab to the girder, but they also
serve to tie together two opposite slabs and
at the same time to tie said slabs to the
girder, thus preventing relative horizontal
movement, between any two of them.

A modification may be adopted with re-
spect to the seating of the slabs B upon the
‘girder A, as shown in Fig. 3. By this modi-
fication the slab is enabled to be dropped
<o that its upper surface is substantially
flush with the upper surface of the girder;
and this is accomplished by employing a
metallic seat b which is to be used 1n lieu
of the concrete projection B® of Fig. 1. Said
seat b is partly embedded in the concrete at
b’ of each of the ribs B2 of the floor slab,
and at its upper end extends horizontally

20
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- 80

85

above so as to rest or seat upon the upper

surface of the girder, thereby holding the
slab in place during erection.

Referring now to Figs. 4, 5 and 6, show-
ing three different variations from the main
form of the invention as shown in Figs.
1 and 2, it should be stated that the tie-bar
T and the other devices connected or co-
operating therewith, may be.employed in all
of the modifications. In fact the views of
Figs. 4, 5 and 6 may be practically consid-
ered as substitutes for Fig. 2, although Fig.
1 would of course have to be modified in an
obvious way to suit the changes contained
in the views of Figs. 4, 5 and 6.

In Fig. 4, the floor-slab is desigmated J,
it consisting of the body portion J” and the
depending ribs J% There should be at least
two of such ribs, and as shown the width
of the body portion J” is substantially the
same or no greater than the distance be-
tween the two ribs J?, 4%, so that said ribs
come at the extreme side edges of the slab
instead of at intermediate points, as seen
in Fig. 2. Among the advantages of this
construction is the following. namely, that

- when making the slab in the shop, the same

can be provided with a bottom surface ex-
85 tending from rib to rib; the result being
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such wire cloth extend beyond the ends of

|

‘ribs might be of stone

that when the slabs are put in place, said
bottom surfaces will substantially constitute
a ceiling and obviate the very great expense
that is usually incurred in constructing and
setting in place the ceiling which 1s to be
made to depend from floor beams or ribs
previously set up-in the construction. In
Fig. 4 the bottom surface of slab J is indi-
cated at J° and is shown as a thin, com-
posite ceiling-slab, this giving the result
that the article as a whole is hollow, having
the form of a square box. .

Embedded in the ceiling portion J° is &
metal strengthening means in the form of
a large meshed wire cloth j, which in the
process of manufacturing the floor-slab, is
caused to be engaged or wound around the’
tension portion D, as shown at j° Fig. 4.
In this way the different portions J’, J* and
Js of the floor-slabs are made substantially
integral or unitary. By forming the ceil-
ing portion J* separately in point of time

70

75

80

85

from the rest of the floor-slab, I am enabled
“to constitute said portion J? of a cheaper

grade of material, for example, a concrete
made from cinders instead of stonme, this
being not only less expensive but lighter in
weight, and at the same time adequate for
its purposes, as little strain is to be borne
by such part. 95

The slab just described may be manufac-
tured as follows. The bottom portion J? is
first cast on a flat shop floor. A collapsible
form is then placed above it and the ribs J°
and body J’ are then cast preferably before 100
the bottom portion has set. The form 1is
then withdrawn through one of the open
ends (which can be done in the shop where
it would be impossible if the floor were
manufactured at the building site in the 105
usual manner); the concrete Is allowed to
harden sufficiently to be handled and then
the slab is ready to be shipped to the build-
ing. The bottom portion or ceiling-slab J2
is preferably composed of a concrete lighter 110
in weight than the body and ribs, as previ-
ously stated. TFor instance the body and
or gravel concrete
and the portion J® of cinder concrete. With
a floor composed of such slabs, no metal 118
lath or furring rods are necessary and the
ceiling will have much better fire-resisting
qualities, besides which the dead weight of
the flcor will be very light as the metal re-
inforcement G for the slab body B’ may be 120
placed nearer the bottom than is the coin-
mon practice. This is because the bottom
slab will protect the body from fire.

With such a. flooring, the work at the
building is greatly simplified, for one rea-
son among others that after setting the
girders an floor-slabs in place, we have not
only a solid floor capable of carrying heavy
Joads, but also a flat ceiling ready for plas-
tering. Furthermore, there is a broad i30

90
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structural difference between the above de-
scribed flooring and a flooring which is
composed of girders, floor beams set be-
tween the girders, and small hollow tiles or
blocks set between said floor beams, this lat-
ter construction being more complicated
and expensive, partly because necessitatin
special ‘floor beams” which are dispensed
with in my invention. The fact that the
floor-slabs "embodying the modification of
my invention shown in F ig. 4, are of the
preformed species, is a very important one,
for as already intimated a Hoor of this par-
ticular- construction could not be built in
situ, since it would be impossible to remove
the knock-down structure or forms that can
be used in the shop or factory; the girders
and other parts of the building being in the
way.

A floor constructed wiih floor-slabs such
as that of Fig. 4 above described, wherein
the ceiling portions are embodied in the
preformed slabs, is very much superior in
point of convenience and labor as compared
with a flooring of a form like that of Fig. 2,
following the erection of which costly and
elaborate ceiling supporting means may
have to be employed, as well as the need of
labor in a place inconvenient and more or
less dangerous to the workmen,

Coming now to Fig. 5, this construction
embodies some of the advantages of Fig. 4,
namely in that it provides in the preformed
construction a ceiling surface; but this is
obtained in a different manner. In this
form the floor-slab K has its pody portion
K’ and the side ribs K2, K= all formed of
strong hard concrete and the ribs, as before,

embedding metallic structures having ten--

sion portions and means for connecting
across a girder to another floor-slab by
means of a tie-bar E. The floor-slab of
Fig. 5, however, is not of a hollow construc-
tion as in Fig. 4 but has the entire space be-
tween the ribs K* filled up with a species
of concrete lighter in weight, for example,
a concrete in which cinders take the place of
stone. This interior portion is represented
at K% it being flush on the lower side at k&
S0 as to practically constitute a ceiling.
There will be sufficient adhesive power be-
tween the different concrete portions to ef-
fect the adherence-thereof, but if desired any
ordinary expedient could be adopted to as-

sist therein, such for example as ridges or

roughened places upon the ribs K= ,

In the modification of Fig. 6 the construc-
tions previously described are simplified
mainly by dispensing with the formation of
the side concrete ribs K2 of the same mate-
rial and at the same time with the formation
of the body portion K’. In the latter for-
mation the slab L has its body portion L’
and has the interior metal structures com-

85 prising the tension portions D, but in this

1,049,702

case said metal structure is embedded partly
in the hard concrete I’ and partly in the
lighter species of concrete L2 which extends
from I/ down to the ceiling surface 7,

_ The different forms of slabs shown in
Figs. 4, 5 and 6 ahove described, may be
manufactured in any appropriate manner,
but I prefer that they should be made in a
work-wise position, that is with the same
side 'up that the slabs will assume when in

final position. In such case the cheaper or

lighter form of concrete, namely that at J 5
at K® or at L2 will be first poured into the
form, followed subsequently by the applica-
tion of the hard' concrete constituting the
more important portions of the floor-slab.

Referring further to the co-action of the
girders and floor-slabs; the top metallic re-
inforcement A2 of the girder A is less in
area than the bottom member A’ for the
reason, that the concrete of the girder will
take care of a portion of the compressive
strains above the neutral axis as heretofore
stated, and also for the reason that after the
floor-slabs have been placed upon the girder
and the spaces hetween the slabs have been
filled with concrete or grout, the top por-
tions of the slabs will co-act with the top
portion«of the girder and also take a por-
tion of the above referred to compressive
strains. The projecting ends of the bolts A®
and also the mefallic ties E, serve to aug-
ment this co-action, and other means may
be added. :

Where in the claims it is stated that the
metal of the reinforcement of the floor slabs
emerges from the concrete substantially at
the slab ends, it is intended to include an
emerging thereof either immediately at or
approximately near the slab ends.

What I claim as new and desire to secure
by Letters Patent is:

1. In a concrete floor member, a reinfore-
ing - structure comprising a substantially
horizontal tension portion and s bent up
portion near the end of said floor member,
the same being of round or thick construc.
tion for the greater part of its length but be-
ing thin or flattened in the vicinity of said
bend.

2. In a building, a floor comprising oppo-
sitely disposed girders, in combination with
a plurality of preformed floor-slabs, each of
sald floor-slabs set between and extending
from girder to girder, and each floor-slab
consisting of a mass of hardened concrete
embedding a metal reinforcement, the metal
of said reinforcement emerging from the

slab to where the latter obtaing support
from the girder, and each slab comprising
a reinforced body portion, at least two rein.
forced ribs depending therefrom, and a flat
bottom portion connecting the hottoms of
said ribs, said bottom portion being com-
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posed of a different species of concrete,
lighter in specific gravity than the concrete
forming body portion and ribs.

3. In a building, a floor comprising oppo-
sitely disposed girders, in combination with
a plurality of preformed floor-slabs, each of
said floor-slabs set between and extending
from girder to girder, and each floor-slab
consisting of a mass of hardened concrete
embedding a metal reinforcement, the metal

of said reinforcement emerging from the

. concrete substantially at the ends of the slab

to where the latter obtains support from the,
girder, and each slab comprising a rein-

forced body portion, at,least two reinforced 15
ribs depending therefrom, and a flat bottom
portion connecting the bottoms of said ribs,
said bottem portion being composed of a
different species of concrete, lighter in spe-
cific gravity than the concrete forming
body portion and ribs, and filling the entire
space between ribs and body portion.
Tn witness whereof I have hereunto set
my hand, this 18th day of February, 1910.
CHARLES BENEDICT GRADY.
Witnesses: - ‘
Erizapere B. Kine,
Donaip CAMPBELL.
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