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ORREN ALLEN, 0F DENVER, COLORADO.

REENFORCEMENT WORK FOR CONCRETE CONSTRUCTION.

Application filed Juie 30, 1924, Serial No. 723,246,

To all whom it may concern:

Be it known that I, Orzix ALLEN, 4 cxtx-
zen of the United States of America, resid-
ing at the city and county of Denver and

5 State of Colorado, have invented = nevw
and useful Reenforcement Work for Con-
crete Construction, of which the folloting
is a specification.

This invention 1elate% to the réenforce-

10 ment of concrete construction ivork.

The principal object of the invention is
to provide reenforcing structures, more par-
ticularly for celhnos floors or othel parts
in which forces normally act fransversely
thereof, which for a given mass afford a
maximum of 1e51st1V]tV or which for a re-
quired resistivity require a minimum mass
of material.

Another object is to provide a reenforc-
20 ing system by which the mass of the réen-

forcmo construction for ceilings, floors or
the like may be very materially reduced
without sacrificing strength or rigidity of
the construction as a whole. _

25 The invention, its characteristic features,
its mode of apphcatlon and the fmdvantaﬂes
thereof, will be more fully described in con-
nection with the drawings forming a part
thereof, and the points 01: novelty will be

30 particularly pointed out in the claims.

In the drawings, Fig. 1 is a plan view
illustrating an embodiment of the invention,
parts bemo broken away to show some de-
tail ;

B I ig. 2 1s an elevational view of a con-
stmctlon including the invention, which it-
self is shown in sectlon'

Trig. 8 is a plan view similar to 1"10 1,
showing a modification;

40 Thig. 4 is a fragmentary plan view, partly
n sectlon of another modification;

Figs. 5 and 6 are dlagrammatlc plan

1

(23

views illustrating the general applicability

of the 1nvent1071, and
45 Fig. 7 is a fragmentary view on an en-
Iaroed scale, showing a detail. :
Havmg reference to Figs. 1 and 2: 10
represents supporting members such as are
commonly used in constluctlon work for
supporting ceilings. Tt is understood that
these supporting members have no Specml
significance in connection with the invention
proper, but are generally representative of
all forms of support, ‘such as walls, parti-
55 tion walls, posts, ete.
- On the members 10 is supported a frame

>4
<

11 of reenforced concrete, as shown, in the
corners of which are secured anchormg ele-
nrents 12 for a purpose that will presentlv
appesdr.

- Within the frame is dlsposed a wheel-
like frame which substantially touches the
frame 11 at four points. The wheel has
a hub 14, from whiclh radiate spoke-like
elements 15 extend to the rim portion 13,
The spoke elements 15 are preferably rods
screw-threaded at both ends, one end to
screw into the hub and the other end to be
engaged by a nut, whereby the rim portion
13 may be ad]usted 1n substantially concen-
tric relation about the hub.

The wheel is supported by the anchoring

elements 12 by means of stress rods 16. As
indicated, the rods 16 radiate from their
common pomu of attachment at each cor-
ner to different points of the rim portion
13, each group of rods being applied to
one quadrant of the rim portmn

Provisions are made whereby the wheel
frame may be held in a substantially ani-

formly stressed condition. While there is.

considerable latitude as to the selection of
means to this end, I prefer the simple ar-
rangement mchcated in F]O' 7. The rods
16 are screvw-threaded at theu frée ends to
receive a tensioning nut 17. Between the
inner surface of the rim 18 and the nut 17
is disposed an angular form of wagher 18,
the Inner surface of which conforims o the
curvature of the rim and the outeér surface

of svhich ig plane to form an abutment siut-
_face for the nit 1% The angilar relation

betweer the inner surface and- the outer sur-
face is in every instancé sich that the outer

surface extends substantially at right anglés

to the rod. DBy this qrranoement the nuts
17 ¢an be drawn up until the wheel as a
ihole is suspended in a condition of sib-
stantially uniform static sttess.

When the wheel framie has been secured
in position and stréssed in the manner de-
seribed, due considération having been given
to the tembemture conditions to be reck-
oned. with in practical use, the concréte is
applied in any suitable manner.

The practical significance of the arrange-
ment is as follows:

Assume that the area ciréumscribed by

the frame 11 is d séctional unit of a floor sup-
ported by a relatively large plurality of: col-
umns 6f posts ot like supporting meémbers
10. The weight carried by this area repre-
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sents the forces that are transmitted to the
reenforcing structure. Whether these forces
are concentrated at one point or distributed
over the whole area, they are transmitted
to the four anchors and from these anchor
points they are transmitted in the divection
of length” of the frame elements 11 and
dissipated therein. The force acting upon
each anchor point is divided into two com-
ponents so that each of the four elements
of the frame 11 is acted upon by opposing
forces tending to compress it in the direc-
tion of its length. .

The construction must be so worked out
that the strains caused by the forces un-
der practical conditions are well within
safe limits of elastic deformation, so far as
the reenforcing system is concerned. The
computation of the dimensions of the re-
enforcing frame, on the one side, and of the
frame 11 to-safely withstand the effects of
the compression load, on the other hand, is
a matter of engineering skill, as is well un-
derstood. ,

The quintessence of the arrangement is
the transmission of the forces in substan-
tially all directions, with the important prac-

tical result that local concentration of forces

is substantially avoided. The practical sig-
nificance may be fully appreciated when note
is made of the fact that the forces are not
only transmitted substantially uniformly in
the plane of the reenforcing construction
as a whole, but, what is equally important,
that the forces are substantially neutralized
in the elements of the frame 11 acting in
the direction of length thereof, with the ve-
sult that the weight carried by the sectional
unit is distributed substantially uniformly
to all supports, be they columns such as
represented by the numerals 10, or walls.
Tocal concentration of weight upon one
column or upon a single point of a wall is
thus most effectively ayoided. . It is thus
evident that the distribution of local stress
such as may be due to the concentration
of forces upon a single point of a sectional
unit, permits a material reduction in the
material necessary for the reenforcement
and at the same time permits a reduction in
respect to the material necessary for the
supporting members.

Under some conditions it may be found
desirable to provide expansion means, such
as strips 19, between the rim portion 13 and
the frame 11 to allow for some expansion
and contraction of the reinforcing construc-
101,

In the foregoing I have attempted to ex-

plain the broad principle of operation of

the reenforcing construction, independently
of details.

While I have shown a circular wheel-like
construction, this is purely incident to the
use of a substantially square sectional umit.

1,559,887

As shown in Fig. 3, an oblong reenforcing
construction may be used in connection with
a rectangular sectional unit which is not a
square.

The rim portion 20 is oval ox elliptical in
appearance. The spoke members 21 are cor-
respondingly of varying Ilengths. The
stress rods 22 are applied in substantially
the same manner, in the sense that they
radiate out from common points of attach-
ment 23.

In fact, as diagrammatically indicated
in Figs. 5 and 6, the frame to which the re-
enforcing frame is anchored may have any
angular configuration. Thus in Fig. 5, a
circular reenforcing frame 25 is supported
by and inscribed in a triangular frame 26,
and in Fig. 6 a civcular reenforcing frame
97 is supported by and inscribed in a hexa-
gonal frame 28. So far is the construction
in Fig. 7 is concerned, a circular reenforc-
ing frame is but a logical thing. However,
in connection with Fig. 5, the reenforcing
frame could be modified to extend farther
into the two acute angles. The reenforcing
frame, in fact, may have any preferably
curvilinear form in which no line tangent
to it falls within the area circumscribed
by it.

In Fig. 4 is shown an embodiment of the
invention in which the perimetric frame to
which the reenforcing frame is anchored,
is a steel comstruction. As indicated, I-
beams are fitted together at the corners and
joined together by interior angle plates 31
and. exterior angle plates 82, which are
bolted to the web 30* of the beams. An-
choring elements 33 are secured to the cor-
ners in any suitable manner. The wheel
34 is secured by stress rods 35 in the way
heretofore described.

While, as indicated in Fig. 2, the rim por-
tion or curvilinear portion 13 of the rein-
forcing structure is preferably made of I-
beam stock, other suitable construction mate-
terial of standard or special stock may be
used. X-beam construction has been re-
ferred to because it represents standard ma-
terial available for the purpose of the in-
vention.

If desired, additional rods 35 may be ap-
plied to interconnect opposite sides of the
perimetric frame, as shown, for the sake of
example, in Fig. 4. However, this is en-
tirely 'a matter of expedience and does not

affect in any essential aspect the subject.

matter of the invention.

The outstanding advantage of the inven-
tion as described is the elimination of ex-
cessive local strains, principally bending
strains in the reinforcing frame and crush-
ing strains in the supports such as walls or
posts.

What T claim as my invention, is:

1. A structure for reenforcing concrete,
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comprising a rim portion corresponding
substantially - to the largest circle-like geo-
metrical figure that can be inscribed within
the area to be reinforced, a hub portion,
spoke-like elements radiating from the hub
portion and secured to the rib portion, and
stress-rods attached in  substantially uni-
formly spaced relation to the rim portion
along the whole length thereof and converg-
ing in groups to a plurality of points adja-
cent the perimeter of the area to.be reen-
forced.

2. A structure for reenforcing concrete,

comprising a rim portion corresponding

substantially to the largest circle that can
be inscribed swithin the area to be reen-
forced, a hub portion, spoke-like elements
radiating from the hub portion and secured
to the rim portion and stress-rods attached
in substantially uniformly spaced relation
to the rim portion along the whole length
thereof and converging in groups to a plu-
rality of points adjacent the perimeter of
the area to be reenforced. . ,

3. A structure for reenforcing concrete,
comprising a rim portion corresponding
substantially to the largest circle that can
be inscribed within the area to be reenforced,
a hub portion, spoke-like elements radiating
from the hub portion and secured to the rim
portion and stress-rods attached in substan-
tially uniformly spaced relation to the rim
portion along the whole length thereof and
converging 1n groups to a plurality of
points defining corners of the area to be re-
enforced. :

4. A structure for reenforcing concrete,
comprising a rim portion corresponding
substantially to- the largest circle that can
be inscribed within the area to be reinforced,
a hub portion, spoke-like elements radiating
from the hub portion and secured to the rim
portion and stress-rods attached in substan-
tially uniformly spaced relation to the rim
portion along the whole length thereof and
converging in groups to a plurality of points
defining a polygon substantially tangent to
the rim.

5. In building construction, the combina-
tion with an angular frame, of means adja-
cent the angles of the said frame defining
anchors, a unitary reenforcing structure in-
cluding a hub member, spoke-like elements
radiating therefrom, a rim substantially tan-
gent to all the sides of the frame, and
stress rods attached in spaced relation to

a

the rim, said stress rods converging in
groups to said anchors and being secured
thereto.

6. In building construction, the combina-
tion with an angular frame,; of means adja-
cent the angles of said frame defining an-
chors, a unitary reenforcing structure in-
cluding a hub member, spoke-like elements
radiating therefrom, a rim substantially
tangent to all the sides of the frame, stress
rods attached in spaced relation to the rim
and converging in groups to said anchors
and secured thereto, and means for suspend-
ing the reinforcing structure under tension
between said anchors. o

7. In building construction, the combina-
tion with an angular frame, of means adja-
cent the angles of said frame defining an-
chors, a unitary reenforcing structure in-
cluding a hub member, spoke-like elements
radiating therefrom, a rim substantially
tangent to all the sides of the frame, stress
rods attached in spaced relation to the rim
and converging in groups to said anchors
and secured thereto, and mieans whereby
the tension of each stress rod may be
adjusted. '

8. In building construction, the combina-
tion with an angular frame for supporting
a structure having the character of a ceil-
ing, of means adjacent the angles of said
frame defining anchors, a unitary reenfore-
ing structure including a hub member,
spoke-like elements radiating therefrom, a
rim substantially. tangent to all sides of the
frame and stress rods adjustably intercon-
necting the rim and the anchors, the stress
rods being spaced along the rim and econ-
verging in groups to the said anchors.

9. In building construction, the combina-
tion with an angular frame for supporting
a structure having the character of a ceil-

ing, a reenforcing structure including a

hub member, spoke-like elements radiating
therefrom, a rim carried by the spokes,
said rim being constructed -and arranged
to substantially contact with the sides of
said angular frame, yieldable means be-
tween the rim and the sides of the angu-
lar frame constituting expansion joints, and
stress rods converging from the rim to the
angles of the angular frame and secured
thereto.

In testimony whereof I affix my signa-

ture. i
ORREN ALLEN,
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