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To all whom it may concern:

Be it. known that I, Witriam N. WierT; a
citizen of the Umted States, residing in the
borough of Manhattan, city, county, and State
of New York, have invented certain new and

useful Improvementsin Reinforced Beamsand.

the Like and Grillage Therefor, of Whlch the
following is a spemflcatlon

In the | building of concrete beams, glrders,
ribs, columns, pipes, or other structures of
similar: shape and subjected to transverse
strains it is common to form thé body of the
structure of concrete and to reinforce the
same, especially in the portions subjected to

‘tensilestrains, by the embedding of metal. Va-

rious styles of metal reinforce for such struc-
tures have been used and proposed. - Wire
cables have been used for this purpose;: but

“investigation has shown that for the protec-

tion of iron embedded in concrete the iron
should -be completely enveloped by the con-
crete to avoid rusting, and where cables are
used the ‘interior wires are not so plotected

and the irregular surface of the cable ¢auses:

numerous voids in the concrete; with the bad
effect stated. Instead of cables it has been
proposed to use heavy rods, - These lack the
flexibility and length and the consequent fa-
cility of application of cables. They are more.
especially objectionable, however, because the
large mass ofmaterial induces a great distor-
tion under a rapid application. of heat and
breaks up the concrete in case of fire. - Both
the systems described require careful work to
insure the proper location of the reinforce-
ment, there ‘being generally no firm connec-

tion between the, strands before settmO' them:

in place.
According to m;y lnventlon I propose t0 use
for the remforcement of concrete or other

plastic material a sort. of grillage having a-

number of .longitudinal: strands and spacing

- means. at comparatively long intervals to hold
the strands firmly connected to each other in
proper relative position.

A grillage of this
sort may be easily constfucted and can be set
in place with much greater facility and accu-

‘Tacy than the reinforcements. prev1ously pro- |

" posed. Since beains ‘are: supported only at
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“their ends, the spacers extending transversexy

Serial No, 150 270, (No model)) |

of the beam do not take any of the strain in
the finished structure, but, in fact, form trans-
-verse lines.of weakness in the concrete. - For
this reason and also to reduce the weight and

ably just sufficiently close together to miain-

in the handling and setting of the grillage in
place.  Preferably. each of the longitudinal
strands consists of a single fine flexible wire
and preferably of high-carbon. steel, which

costof the grillageas much as possible the spac~
ingmeansareplaced at long intervals, prefer-

tain the longitudinal strands properly spaced.
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may also be galvanized for additional security

against rusting. These longitudinal strands
or wires are.spaced apart from each other suffi-
ciently to permit the complete envelopment of
each one separately by the concrete. The spac-
ing means which I prefer-consists of strands in-

| terwoven transver sely across the lontrltudmal

wires and either holding the same in place by
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-the interweaving or by.additional binders or- .

any other suitable means or methods, as here-
inafter described in-detail. = .Such a grillage

great length from which portions can he read-
ily cut-to ) the length of the beéara to be hnilt.
Such a, grillage effects 'a ‘great €conomy in
first cost, being easily made by achjnel v
and transpor ted to the point of use and in the
labor of manipulatingthe grillage and build-
ing the beam. - The transverse spacing or con-
necting means are of sufficient strength. to
keep the grillage in sliape. under very rough

out -serious deform‘ttlon
ready-made portable grillage which is well

incident to rapid work:

The grillage deseribed, though peculmlv'

adapted for such structures as beams which
are supported only at their ends, might also
be advantageously employed .in structures
which. are. supported both. at the ends and
‘sides—such as floors, pavements, and the
like—and it may beso used without departure
from my invention. - It muy also be used \Vlth
or without other reinforcement..

bodiments of the invention.

Figure 1 is aplanof a grillage containing

may be made in a-continuous sheet or: roll ot,

handling during transpor tation or in use with-
1. thus. pwvtde a
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adapted to stand the 1outrh usage: necessauly ‘
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The accompanying drawings xllustx ate em- -
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" seven. longitudinal wires. "Fig. 2 is an en-
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_in different positions.
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‘larged view illustrating the application of a |

spacing-strand of thrée wires close together.
Fig. 2* is a similar view with a different

“spacer.  Fig. 8 is aside elevation of a simple

beam with a grillage embedded near its base.
Fig. 4 is aside elevation of a continuous beam
with a grillage embedded in the form of suc-
cessive catenaries. Figs. b and 6 are cross-
sections, on anenlarged scale, of Fig. 3 on the
lines 5 5 and 6 6. Figs. 7 and 8 are cross-see-
tions of similar beams with the grillage some-
what differently arranged. . Fig. 9 is a cross-
section of a similar beam with a double gril-
lage. Figs. 10 and 11 are cross-sections of
columns with the grillage embedded therein
Figs. 12 and 13 aie
cross-sections of hollow beams, respectively
continuous and simple, showing a suitable ap-
plication of the grillage to such structures.

‘Referring now to the embodiment of the

invention illustrated, the grillage shown in
Tig. 1 .comprises the longitudinal reinfore-
ing-strands A, each comprising a single wire,
and the spacing means consisting of strands

"B, congisting of three wires C, D, and.E, Fig.

9, interwoven transversely across the longi-
tudinal reinforcing-wires. The wires C D'E
of each of the spacing-strands B are arranged
asclose together as possible, having due regard
for the thickness of concrete needed between
the -individual wires.
O D E can be arranged to each other the more
firm is the joint.. The intérweaving of the
wires C D E of the crossing strand with the
longitudinal strands or wires A holds the lat-

ter firmly spaced apart straight and parallel;’

" but.any other suitable spacing means may be
- substituted for the strands B. Preferably the

" o
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‘wires C D E are hooked.around the outer lon-
gitudinal strands A-and are crimped, as at F,
where they cross the intermediate longitudi-
nal strands, so as to more firmly lock the lat-
ter against lateral movemernt. Any suitable
binder might be employed in connection with

“the transverse strand to lock the longitudinal
strands:against lateral movement; but the con-.
. 'struction:i

illustrated is thought to be. prefer-
able as permitting of the bringing of the lon-
gitudinal strands closer together and forming
a less bulk of metal. In comparison with the

+ . ulose’spacing of the wires.C D E of each cross-
":ing strand-the consecutive crossing strands B

are ‘arranged at long inttervals from each
‘other, being prefera’ly only as frequent as is
“necessary tomaintain the longitudinal strands

'A straight ‘and_parallel during the handling
and laying of the grillage or fabric and the
ranining of the ‘eoncrete.  The longitudinal

i strands A may. each’ consist of one or more

wires without sacrificing all the advantages of
theinvention; but for the best results I prefer

_to make each strand:a single wire, as shown.

- “The intervalibetween the separate longitudi-

nal strands. will ':d'ep'e'n(i_. upon the calculated

the wires lie.

The closer the wires |
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strain to which the grillage is to be subjected

and the width of the space available for its

embedment and also on the size of the wire

used. The other conditions being fixed, I can
vary the interval between the strands by va-
rying’ their size and, consequent strehgth.
Preferably the interval between them is suffi-
cient to permit the free passage of conerete
therethrough and to insure that in the fin-
ished structure there is sufficient concrete be-
tween two strands to have its full strength
notwithstanding the adjacent holes in which

The method of applying the grillage in use
may be varied in a very large number of ways,
as will be apparent to engineers or others
skilled in the art. I have illusfrated & view
of the simplest applications.

In Figs. 3, 5, and 6 the grillage, which 1des-

_ignate as a whole by the letter G, lies flat and

horizontal near the base of a simple Beam H.

InFig. 4, J is a continuous beam of concrete
extending not only between, but over and be-
yond the supports. K. The tensile strains in
such a construction are somewhat differently
distributed, being at the lower portion of the

beam intermediate between the supports and

wo
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at the upper portion of the beam immediately

over the supports, and for such a case the
grillage G may be suspended in a succession

‘of catenaries, as shown.

Tt is preferable to arrange all of the métal

.reinforce as near the plane of maximum ten-

sion of the beam as possible, as illustrated in
Tigs. 5 and 6; but where a greater number of
reinforcing-strands is desired and thereisnot
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sufficient lateral space to properly distribute -

them over the lowest plane the grillage may
be bent up along the sides of the beam, as in-
dicated in Figs. 7 and 8, which show onewire

at each edge of the beam turned up vertically,

or: where still greater reinforeing strength is
required I may provide, as in Fig. 9, two

orillages, one above the other, or, it may be,

one -grillage folded over. The longitudinal
strands of -one grillage, A, and those of the
other grillage, A’, are preferably staggered
relatively to each other, so as to avoid the
formation of vertical cleavage planes in the
concrete. This arrangement, therefore, sub-

stantially doubles the tensile strength of the

beam without weakening the concrete as much
as would bethe case if longitudinal wires of
double weight were used. -

. Figs. 10 and 11 illustrate the use of the
grillage in columns. The column may be of
any shapein cross-section. I have illustrated

.one square column Li and one round one M.

They may be solid or hollow, as shown, and
obviously & hollow pipe could be constructed

in the same way, preferably with a modifica-.
tion of the thicknessof theconcrete. Thelon-
gitudinal strands of the grillage may run n’

either direction. In Fig. 10 I show the lon-

gitudinal strands A running around- the-col-

10§

I10.

115

125

13 (o]




756,300

umn and the transverse strands B running up
and down the column. - In Flg 11 T show the
longitudinal strands A running up and down
and the transverse strands B running around
the column. '

Figs.'12 and 13 illustrate the application of
the O“rlllaoe in a beam or floor of a very ex-

. cellent type invented by me and claimed in

15

my application for patent, Serial No. 125,361,

filed September 30, 1902. Fig. 12 shows the
beam continuous, and Fig. 18 shows a simple
beam. The beam or each span thereof where
it is continuous is. hollow, the upper. portion
being in the shape of anarch. “Thereinforce-
ment—in this case the grillagé:G—extends

“ throughout. the .lower -portioniand is turned
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up and back at its ends and embedded in the
upper - portion, so that the strains in the up-
per arched portion are transmitted at the ends
of the latter to the reinforce (&, which resists

them, ‘and thus converts the entire beam into-

practically a truss, relieving the end supports
of any lateral pressure. Where the beam is
continuous, as in Fig. 12, I prefer also to in-
troduce a grillage G'in the upper portion
and which may also be arranged in the form
of a’catenary of very slight depth, because of
the comparatively shdht depth of concrete at
the center.

My invention is capable of almost universal
appllcatlon in concrete or: other plastic con-
structions and is believed to present the first
ready-made portable grillage of longitudinal
strands especially adapted for the relnforclng
of concrete beams and the like.  Though I
have described with great particularity of de-
tail a construction embodymcr my invention,

yet it is to be understood that the invention:

is ‘not limited to the specitic construction or
applications . thereof -illustrated. = Various
modifications may be made by those skilled in
the art without departure from tlfe invention.

The grillage can be made very rapidly and‘
chea-ph bV machinery in standard or special

sizes and may be kept in stock, so asto be’

available at any time, and can be very quickly
laid in place without the exercise of any great
care or skill and without delay.

Anexample of a modified form of spacer:

is illustrated in Fig. 2°.© The spacer. B" in
this case is a strip of sheet metal having two
rows of perforations in line with the lonoq-
tudmal strands A of the grillage.. The plate
is bent so as to permit the tlneadlng of. the

longitudinal strands:throtigh the holes and:

then springs back tow ard its original flat

. shape and not only locks the lon(rltudlml
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strands against lateral movement, but alsoby
the strong frictional engagement holds itself
against lonmtudmal movement. -Theamount
of bend given the plate may be sufficient ‘to

" permit the concrete to pass between the por-

“‘65

tions N of the longitudinal wires and the ad-.

jacent face of the plate, so as to thoroughly
embed the whole of the longitudinal strand

38

Instead of a doubly-perforated strip I may .

use astrip with single perforations, which will
satisfy. at least the prime requisite of main-

-taining the spacing of the longitudinal strands,

or any other spacer of wire, sheét. ynetal, or

‘suitable material may be used. )

I claim as my invention—

1. A beam or thelike comprisingin combl-
nation a body of concrete and areinforcing-
grillage embedded therein at the portion sub-

jected to the principal tensile strains, said
orullatre being composed of flexible longitudi-
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nal - strands or wires' (as dlstlnwulshed from .

stout rigid rods or bars), and spacing or con-
nectmg‘ means at comparatively long inter-

vals maintaining the reldative posxtlons of said *

longitudinal str ands
2. A beam or the like COIllpI'lSlIlO‘ in combi-

nation a body of concrete and a reinforeing--

grillage embedded therein atthe portion sub-

-Jected to -the principal tensile strains, said
‘grillage being composed of flexible longitudi-

nal strands or wires (as dlstmtrmshed from
stout rigid rods or bars), and spacing or con-
necting means.at comparatlvely long intervals
maintaining the re]atl "o positions of said lon-
gitudinal strands, 2 her of said longitudi-
nal strands being a1 *" d in a substantially
horizontal plane extendmtr longitudinally of
the beam.
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3.. A beam or the like comprising in combi- -
nation a body of concrete and a reinforeing- .

grillage embedded therein at the portmn sub-
Jected to the principal tensile strains, said
grillage being composed of flexible longitudi-
nal strands or wires (as dlstmgulshed from
stout rigid rods or bars),; and spacing or. con-
necting means at comparatively long intervals

maintaining the relative positions of said lon-

gitudinal strands, a number of said longitudi-
nal strands at the central portion of the gril-
lage lying in a substantially horizontal plane
extending longitudinally of the beam and the
longitudinal strands at the sides of the grillage

lying in vertical planes extending longitudi- 1

nally adjacent to the sides of the beam.

4. A beam or the like comprising in combi-.

I00
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nation a body_ of concrete and a reinforcing- -

grillage embedded therein at the portion sub-
Jeeted to the principal tensile strains, said

grillage being composed of fine flexible wires' .
: (as dlstmcrulshed fromstout rigid rods or bars),

each of sald longitidinal wires béing sepa-.
rately enveloped by the concrete, and spaecing-
strands interwoven transversely across said
lonmtudmal wires at comparativély long in-

XI5 -
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texvdls to maintain the relatwe positions of -

said longltudlnal wires:.

5. A'beam or the like compnsmg in combl—
nationa body of concrete, a number of rein-
forcing-wires extendmg longitudinally of the
beam and each separately enveloped by the
concrete, and spacing-strands each comprising
at Jeast three wires interwoven ¢lose together

transversely ACTOSS sald relntorcm@-wwes to:

130>
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maintain the relative positions of said. wires,
said strands being arranged at comparatively
long intervals so as tO minimize the number

of transverse linesof weakness in the concrete. -

6. A ready-made, flat, portable grillage for

"the reinforcing of concrete beams and the like,

formied in a continuous strip or sheet and com-
posed of flexible longitudinal strands or wires
(asdistinguished from stoutrigid rods or bars),
and spacing or connecting means arranged at
comparatively long intervals to maintain the

~ relative positions of said longitudinal strands

20

and adapted to permit handling and transpor- |

tation of said grillage without deformation.
7. A ready-made, flat, portable grillage for

the reinforcing of concrete beams and the like,

formed in a continuous strip or sheet and com-

posed of fine, flexible, longitudinal wires (as
distinguished from stout rigid bars or rods),
$aid wires being spaced at comparatively short.

. intervals from each other sufficient to permit

25

the complete envelopment of each wire sepa-
rately by the concrete, and .spacing-strands
interwoven transversely across said longitu-
dinal wires at comparatively long intervals to

maintain the relative positions of the longitu-
dinal .wires, said transverse strands being
adapted to permit bandling and transporta-
tion of said grillage without deformation.

8. A grillage for the reinforcing of concrete 30
beams and the like, comprising In combina- -

tion longitudinal wires spaced at compara-
tively short intervals from each .other: suffi-
cient to permit the complete envelopment of

each wire separately by the concrete, and spac- 35"

ing-strands each comprising at least three
wires interwoven close together transversely

across said longitudinal wirés to maintain the
relative positions thereof, said strands being
arranged at comparatively long intervals so 40

as to minimize the number of transverselines
of weakness in the concreté. o,
In witness whereof I have hereunto signed
my name in the presence of two subscribing
witnesses. : . ’
' WILLIAM N. WIGHT. -
‘Witnesses: o
¥ DomiNco A. USINA,
Frep WHITE.




