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To all whom, it may concern.:

Be it known that I, Rowraxp McWir--

L1ams, a citizen of the United States and

resident of Glen Ridge, in the county of

Essex and State of New Jersey, have in-.

vented certain new ‘and useful Improve-

ments in Reinforced Concrete Construction,

of which the following is a specification.
My invention relates; to reinforced con-

crete constructions, and particularly rein--

forced concrete floors, and has for its object
to provide a very strong construction . of

very light weight and ready adaptability to -

various conditions. The peculiar character-
istics and advantages of my invention will
be fully set forth-in the description follow-
ing hereinafter, and the features cof novelty
pointed out in the appended claims.

. Reference is to be had to the accompany-
ing drawings, in which Figure 1.is a bot-
tom view of a reinforced concrete fioor con-

structed according to my invention; Fig. 2.
is a wvertical section on the line 2—2 of .

Fig. 1; Fig. 8 is a vertical section of one of

the filler bodies or- inserts, taken through
- its center; and Fig.-4 is a bottom view or.

inside view of the upper member of the filler

or insert. . S o - :
The improved floor, wall, or other strue-

tural element comprises a series of hollow

filler bodies or inserts, a layer of concrete

A in which they are embedded, and rein-

forcing rods B, B*, B” also embedded in.
In the particular ex-
ample illustrated, I employ three sets of re-.
inforcing rods, arranged. . in = superposed

said concrete layer.

planes, the rods of each set forming angles
of 120° with those of the other two sets.
The rods are placed in such a manner as to
Tform hexagonal spaces:and small triangu-

-exactly or approximately in the so-called .

lar spaces adjacent to each hexagon side,:

substantially after the fashion of a. six-
pointed star; that is, each rod of one set
intersects the rods of the other sets at dif-

ferent points, and there is no point at which

rods of the three sets meet or intersect. The -
hollow filler bodies or inserts which.fit into, .

or register with, the hexagonal spaces just
mentioned are of circular cross.section at
every level between top and bottom, and are
preferably made of two members C, C.

Preferably at least the lower member C’'is

made of fireproof material, and its lower
surface, which is approximately plane, is
generally roughened so as to better hold
plaster that may be applied thereto. This

roughening may be obtained by recesses or
corrugations, or, as shown, by perforations.
Making the fillérs or inserts of two mem-
bers facilitates their shipping, since like

‘members can be stacked readily, to take up
less space than if the fillers or inserts were -

shipped complete. The connection of the

two members is effected in any suitable way ;-

for instance, the upper member C may have

a somewhat elastic mnturned lower edge G’/

adapted to be sprung over the upper edge
ot the lower member C’. For the sake of
greater strength, the upper member C may
be provided cn its inner surface with radiaf-
ing ribs C*, the outer ends of which may
be arranged to engage the inner surface of
the lower member -
the upper member C.is dome-like, and the

entire insert shows a convex curve at its
© upper. portion, down to a. point where the -

diameter is greatest, and the lower portion
exhibits a contraction ‘according' to-a -con-
cave curve, the diameter of ‘such-lower por-
tion being smallest at, its bottom. Fiber is

a suitable material for both the upper and-

the lower members of the filler or insert,

In wertical section,
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but I do not wish to restrict myself to this

- parvticular material.

ably used in connection with three sets of
reinforcing rods B, B’, B”” as referred to
above, and the inserts are so placed that
their centers or vertical axes will be at the
vertices of equilateral triangles, see Fig. 1.

These .round- fillers or inserts are prefer-

The fillers or inserts are located in the con--

crete layer A in such a manner that the
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widest portion of the several inserts will be .

neutral surface or neutral plane of the floor,

that is to say, the surface within which.the

material is subjected neither to compression
(as it is above such surface, in the.case of

an ordinary floor) nor fo tension (as it is-
below such surface). At this point, only a
small amount of concrete is required, just-
sufficient to overcome the horizontal shear.
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In a. slab of ‘reinforced concrete such as’

shown, the neutral surface is considerably
nearer to the upper surface of the slab than

106 .

to the Jower surface, say. about one-third -
from. the-top.. The insert decreases in di- .

ameter -gradually. both up and down from
this neutral surface, and the concrete layer

exhibits a corresponding gradual increase in
horizontal cross section, thus affording the

110

proper strength to resist tensile and com- -
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pression stresses. The circular form of the
insert, and the gradual change of its di-
ameter, insure the perfect transmission o:
stresses in all directions from the center of
each insert, and from the top surface of the
floor to its bottom surface. The arrange-
ment of the reinforcing rods in three sets as
described above also assists in distributing
the tensile stresses in every direction. The
ingerts being in staggered arrangement, a
more uniform distribution of concrete is ob-
tained. A very efficient “slab” action is in-
sured by the shape of the inserts, that is,
the stiesses are transmitied with practiedl
uniformity in every radial dirvection from
the center or axis of the insert.” The hol-
low character of the inserts not only reduces
weight, but adds to the sound-proofing and
fire-proofing qualities of the floor or other
structural slernent. - A considerable economy
in the amount of reinforcing steel (rods B,
B’ B”) is also effected by my invention.

-Not only the shipment, but the manufacture

and the handling of the inserts are facili-
tated by making them of two (or more)
members. While I have deseribed and
shown inserts of circillar cross section, I de-
sire it to be understood that dpproximations
to this shape will produce practically the
same result, and an insert of polygonal cross
section, particularly when the polygon has a
large number of sidés, may be considered

‘an approximation to, and an equivalent of,

an insert of circular cross section, and I de-
sire the appended. claims to be interpreted
accordingly. -Various modifications may be
made without departing from the nature of

‘my invention as set forth in the appended

claims.

Tt will be understood that in some cases
the occurring stresses may make it advisable
to use the Inserts in an inverted position,

with the meémber C” as the upper member.

T claim as my invention:
1. A floor or ‘other structural element,

_comprising spaced inserts of circular cross

section from top to bottom, the cross sec-
tional area of said inserts being greatest i
the neighborhood of the neutral surface of

“said element, and the plane of such greatest

cross. section of each insert being much
nearer to the top of the insert than to the
bottom thereof, the cross section of the in-

sert decreasing eradually from said piame”
3 DD

both upwardly and downwaxrdly, and a body
of reinforced concrete in which said inserts
are embedded.

2. A floor or other structural elemerit,
comprising spaced inserts of circular cross
section from top to bottom, and of a cross
sectional area which is greatest in the neigh-

1,358,770

borhood of the neutral surface of said ele-
ment and decreases gradually in both direc-
tions from said surface, the upper portion
of each insert being of dome-like curvature,
and the bottom approximately plane, and a
body of reinforced concrete in which said
inserts are embedded.

3.. An insert for concrete structures, com-
prising a member of dome-like curvature
provided on its inner side with ribs termi-
nating short of the edge of said member,
said edge being bent to form a flange, and a
mating member the meéting edge of which
is adapted to be fitted against the first-
named member, exteriorly of. said ribs and
interiorly of said flange. -

4. A floor or other structural element,
comprising a body of conerete and reinfore-
ing tension members embedded in said con-
crete body and arranged in three sets, all
members of the same set being parallel to
one another, but at an angle to the members
of the other two sets; the members of each
get intersecting those of the other two sets
at difierent points so as to form spaces some
of which are triangular and some hexagonal.

5. A floor or other structural element,
comprising a body of concrete and reinforc-
ing tension members embedded in said con-
crete body and arranged in three sets, all
members of the same set being parallel to
one another, but at an angle to the members
of the other two sets, the members of each
set intersecting those of tlie other two sets
at different points so as to form spaces some
of which are triamgular and some hexago-
nal, and inserts of circular cross section, dis-
posed in said hexagonal spaces.

6. An insert for concrete structures, said
ingsert being of circular cross section from
top to bottom, having an- approximately
plane surface at one end and.a dome-like
curved surface at the other end; the insert
being of a diameter which is greatest at an
intermedigte point nearer to the dome-like
surface than to the plane surface and de-
creasing from sald point toward both ends.

7. A floor or other structural element,
comprising a body of concrete and reinforc-
ing tension members embedded in said con-
crete and arranged in three sets, the mem-
bers of the same set being parallel to each
other but at an angle to the members of the
other two sets, and the members of sach set
intersecting those of another set at certain
points, and those of the third set at different

- points omnly, to forin spaces some of swhich

are hexagonal and others triangular.
In testimony whereof, I have signed this

specification. ;
ROWLAND McWILLIAMS.
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