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UNITED STATES PATENT OFFICE.

FERDINAND THUN, OF READING, PENNSYLVANTA,

REINFORCED CONCRETE.

Specification of Letters Patent.

Application filed Qetober 21, 190;7. Serial No. 388,440,

To all whom it may concern:

Be it known that I, Ferpinanp THUN, a
citizen of the United States, and a resident
of the city of Reading, in ;
Berks and State of Pennsylvania, have in-
vented certain new and usefnl Improve-
ménts in Reinforced Concrete, of which
the following is a specification.

My invention relates particularly to -re-
inforced concrete constructions, and my ob-
jects are to provide for ‘securing a satis-
factorily permament and effective union of
the reinforcing material with the applied
plastic material, and for producing rein-
forced concréte members of varying sizes
and shapes in a simple and economical man-

‘ner. To this end T employ in combination
with concrete covering, a suitable reinforc- -

ing material made up in the form of a
braided fabric which is adapted to greatly
strengthen the composite structure when
embedded in the concrete covering so that
distortion of its form or loosening of its
union with the covering cannot occur with-
out first crushing the concrete which~fills its
interstices and which is also capable;, when
desired,
shape as required for different purposes,
preliminary fo applying the concrete cover.
g to form the completed structure.

The invention is fully -described in con-

nection with the accompanying drawings
and specifically pointed out in the claims.
Figure 1 illustrates my invention as ap-

plied to constructions of circular cross-see.

tion, the reinforcing material being shown
of tubular form adjusted in diameter and
in axial alinement to the required shape.
Fig. 2 is a cross-sectional view of a rec.
tangular concrete beam illustrating a modi-
fied embodiment of my invention, the rein-
forcing material being of flattened-tubular

form adjusted to the shape and size of the
lustrates in plan view a

beam. Fig. 8
modification of my invention comprising a
flat-braided  reinforcement adapted hy
stretching and edgewise curvature to the
differing widths and form of an irregu-
larly shaped concrete slab; and Fig. 4 is a
cross-sectional “view of the same. Fig. .5
indicates a further modification in which
the reinforcement is employed in the form
of a tubular-braided -cable the interlaced
strands of which are immovably united with
the conciete covering. . '

The advantages of concrete as a strife:

the county of

. the strands are interlocked by

of being adjusted as to size and |

Jirregularly

-onsly provided in the bra :
creasing the strength of ‘the reinforcement;.

tural material and its adaptability to a
greater variety of purposes when reinforced
by a material of greater tensile strength in
such. manner as to effectively utilize the
great compression strength of the concrete,
1s well understood; and many structures of
this character have been devised in which
the reinfsrcement must be especially adapt-
ed to practically each particular shape and
size of finished structure to be produced.
I have found that such lack of adjustability
in the size and form of the reinforcement js
a great hindrance to the prompt and eco-
nomical production of effectively reinforced
concrete structures; and further that it is
difficult to secure proper and permanent
union, under varying conditions, of the re-
Inforcement with the concrete. In seeking

to overcome these disadvantages I have dis.

covered that a wire reinforcement in which
passing them
alternately over and under each other, as

_effected in ordinary braiding operations, not

only permits of great adjustability of the

‘normal size and shape of the wire fabric

where this is desired, owing to the fact that
the crossing angles of the -strands may. be
readily varied to suit the requirements; but
also that in such a braided reinforcement,
the union which is effected with the concrete

-covering when the interstices of the braid

are filled by the conerete, is not apt to be
loosened, .or the strength. of the structure
materially affected even by defective strands
thus interbraided and combined. -

The drawings illustrate the application
of my invention to several forms of concrete
structures having braided-wire fabric rein-
forcements. In TFig. 1 this fabric A is rep-

resented as a tubular braid, the normally -

uniform diameter of which has been changed
by relative lengthwise extension or contrac.
tion, to conform respectively with the re-
duced upper portion, the larger middle por-
tion, and the. curved lowar "portion of the
shaped  tubnlar structure
shown ;—the crossing angles_of the braided
wires and the dimensions of the interstices
being . of course changed "correspondingly
with the extension or .contraction of the
length of the fabric, but said interstices be.
ing in all cases tightly packed with the con-
crete material B in completing the structure.
Warps, indicated at C, may be advantage-
braided fabric for in-
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and the warp fabric may be conveniently

shaped, when desired, by using the warp’

threads ag “ pull strings ”, and the shape thus
produced may be retained by thereafter
suitably locking the warps, preliminary to
applying the concrete covering; or the re-
quired shape of the fabric, as adapted te a
particular purpose, may be otherwise rve-

tained by suitable anchoring or tying means, |

0 as to facilitate the application of the.con-
crete covering thereto. The hardening of

the latter of course ultimately insures a
- rigid composite structure, in which the fyll

tensile strength of the reinforcement and
compression strength of the concrete are
most effectively and permanently combined,
without danger-of harmful loosening of the
braided reinforcement, such as is liable to

occur with inherently rigid reinforcements,

due to unequal contraction and expansion
under changing. temperatures or like causes.
"Inasmuch as the structure of the braided

fabric permits of its being considerably va-

ried in shape and size by merely changing
the crossing angles of the loosely crosse

wires, a given size of such fabric may be
utilized for quite a wide rvange of work,
while providing in all ¢ases & frame work

_which, when its interstices or openings are

filled by the concrete covering, forms a very
rigid structure that cannot be materially
distorted without exerting an. excessive
crushing strain upon the concrete—which
strain the latter is well able to sustain. The
tubular braid reinforcement described, is
not only adapted for solid and tubular col-

-umns or pipes of various sizes and shapes,

as indicated in Fig. 1, but is also applicable
to rectangular beams for instance, as indi-
cated in KFig. 2, by merely flattening the tu-
bular braid A. as indicated ; the width being

_ variable as in the Fig. 1 construction, by
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stretching or compacting the fabric length-
wise as required, and the adjusted form be-
ing rigidly fixed by the concrete covering
applied to it and solidly filling its inter:
stices. In the case of thin slabs or the like
requiring only a single line” of reinforce-
ment, as indicated in cross section in Fig. 4,
a flat braided fabric A’ may be employed
in thé samie manner as the tubular braided

fabric of Figs. 1 and 2; this flat braid rein-.

forcement being similarly adjusted in width
and capable of edgewise curvature as indi-
cated in Fig. 4, to adapt it to the required
shape of the finished structure; and the lat-
ter effectively combining the tensile strength
of the reinforcement and the compression

it is rigidly embedded.. In the simple con-

" struction indicated in Tig. 5, where the

braided reinforcement is shown in the form

" of a tubular-braided cable A? arranged in

65

the same manner as an ordinary reinforcing
rod, a greatly improved composite structure

059,667

is lzl;godu.ced because of the intimate union
with the conerete, which latter closely fills
every interstice and bend.of the interlaced

strands so-as to unite the two materials in.

a peculiarly effective’ manner.

The warps C may be employed whenever
desired for additional strength or conven-
ience of adjustment, without interfering
with the adjustability of the reinforcement
to the particular form of the finished strud-
ture. ) o

The size and form of wire employed in

‘the braided reinforcement, as also its diam-
-eter or width. and looseness of texture, are

limited only by the braiding mechanism
provided teo produce it, and my invention is
therefore applicable to the construction of
concrete members of great variety in size as
well as form. :

What Erelaim is:— ‘

1.-A reinforced structure of concrete or
the like comprising a braided wire fabric
provided with interwoven warp wires adapt-
ed to control extension of the fabric and
concrete covering therefor filling the inter-
stices of the fabric. : ‘

2. A reinforced structure of concrete or
the like comprising a braided wire fabric
provided with interwoven warp wires and
adjustable in width by lengthwise stretch-
ing or contraction upon sald warp wires,
and concrete covering therefor filling the in-
terstices of the adjusted fabric.

3. A reinforced structure of concrete or
the like comprising a loosely braided tubu-
lar fabric of wire or the like provided with
interwoven warp wires and adjustable in
width by lengthwise stretching or contracs
tion upon said warp wires and conerete cov-
ering therefor filling the interstices of the
adjusted fabrie.

4. A reinforced structure of conecrete or
the like comprising & loosely braided wire
fabric provided with interwoven warp wires
and having a portion thereof to one side of
its longitudinal c¢entér line extended by
stretching and an opposite portion con-
tracted upon an interwoven warp wire to
thereby form a bend. o '

5. A reinforced structure of concrete or
the like comprising a loosely braided wire
fabric provided with interwoven warp wires
and having a portion thereof to one sidé of
its longitudinal center line extended by
stretching and an opposite pertion con-
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tracted upon an interwoven warp wire to -

thereby form a bend, and concrete covering

' for sald shaped fabric filling the interstices
strength of the concrete covering in which .| '

thereof, :
6. A reinforced structure of concrete or

- the like comprising a loosely braided wire

fabric provided with interwoven warp wires
and having a portion thereof to one side of
its longitudinal center line - extended by

stretching the braided wires upon an inter-
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woven warp wire and an _opposite portion
contracted upon another interwoven warp
wire to thereby form a bend. '
7. A yeinforced structure of concrete or
the like comprising a loosely braided wire
fabric provided with interwoven warp wire
and having a portion thereof to one side of
its longitudinal center line extended by
stretching the braided wires upon an inter-

10 woven warp wire and an opposite portion

2

contracted tpon. another interwoven warp
wire to thereby form a bend, and concrete
covering for said shaped fabric filling the
interstices thereof. : _ ,
In testimony whereof, I affix my signa- 15
ture, in the presence of two witnesses. ‘
FERDINAND THUN.

Witnesses:

D. M. Srewarr,
W. G. Stewarr.



