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Be it known that I, CrarRLES L. RAYMOND, a
citizen of the United States, and a resident of
Rochester, 1n the county of Monroe and State
of New York, have invented certain new and
usetul Improvements in Metal-and-Concrete

Construction, of which the following isa speci-

fication. |
This invention relates to metal-and-concrete
construction. |
In the drawings, Figures 1,3,5,7,9, 11, 13,
15, 17, 19, and 21 are top plan views of metal-
licmembersaccording to thisinvention. FKigs.

2.4, 6, 8, 10, 12, 20, and 22 are side elevations

of certain of sald members; and Figs. 23, 24,

25, and 26 show the same embedded, and Figs.
14, 16, and 18 are end elevatwns of certaln of
SUCh members

In the drawings, Figs. 1 md 2 show & rein-

forcement for a body of concrete consisting

of a metallic member adapted to be embedded
in and to strengthen a concrete construction,

and particularly toincrease the tensilestrength

thereof, formed by bending a single rod, bar,

or wire 1nto a series of connected loops 1, cir-
cular or otherwise, said loops being connect-

ed by straight or substantially straight por-

tions 2. Figs. 3 and 4 show a similar con-
struction 1n which the loops 1 overlap each
other and in which the connecting members 2

are quite short. Figs. 5 and 6 show a series
of similar loops formed of continuous rod, in
which the connecting members 2 are of vary-

ing lengths and the loops approach or overlap

one another to varying degrees. In the pre-

ceding figuresthe loops1are onthe sameside

of the series of connecting members 2: butin
Figs. 7 and 8 the loops are in two series, one
of Wthh 3, 1s on one side of the connecting
portions 9 and the other of which, 4, is on
the other side of such connecting portions.

The loops may be set at Varying angles to.

each other and to the connecting portions.

In Figs. 9 and 10 one series of loops 5 isat

right angles to the other series of loops 6, and
both series are made from the same smgle rod
or wire.

In Fig. 11 the loops T are tWLsted together,
as at 8, and through one hundred and ewhty
deo"rees from the position shown in Figs. 1
a,nd 2, s0 as to increase the rigidity ot the re-
mforcement

In Fig. 13 the loops 10 instead of bmnﬁ*
turned throurfh one hundred and eighty de-
orees are tumed through ninety degrees only
and stand substantially at right angles to the
connecting portions 11.

In Figs. 15 and 16 the loops after having
been turned through ninety degrees, as in
Flgs. 13 and 14, are also bent at different an-
oles to each other. In this instance the mid-
dle loop 12 is vertical to the line of the con-
necting portions 13, and the loops 14, on each
side of the middle loop 12, are bent at angles
to the plane of said middle loop, and succeed-
Ing loops are bent at still greater antrles SO
that the loops as they are farther away from
the middle loop 12 are set at increased an-
vles thereto.

In Figs. 17 and 18 is shown an additional
strengthening - rod 15 inserted through the
snceessive loops, and it 18 shown as applied to
the form of metallic member shown in Figs.

| 13and 14. Inthis case the strengthening-r od

15 runs 1nside of the loops 10 and may, it de-
sired, be attached to the connecting portions
11 by connectors or hangers 16.

In Figs. 19 and 20 a strengthening bar or

member 17 is attached to the metallic mem-

ber by being twisted around the connecting
members 2 of the form of metallic member
shown 1n Kig. 1. In Figs. 21 and 22 the same
strengthening member 17 is shown twisted

~around the connecting members 11 of the form

of metallic member shown in Figs. 13 and 14.

In Fig. 23 the form of metallic member
shown in Figs. 1 and 2 is shown as applied to
a cylindrical, and in this instance hollow,
concrete construction. In thiscase the whole
member, consisting of the loops 1 and con-
necting portions 2, 1s bent around in the circle.
so-as to be wholly embedded in the concrete
mass 18, and the ends of the metallic member
are fastened together. In this case pressure
in the interior of the concrete tube 18 1s re-
sisted by the metallic member, such pres-
sure tending to elongate the connecting mem-
bers 2 and to contract the loops 1; but any
contraction of loops 1 necessitates compres-
sion of the concrete contained within the
loops, and thisconcrete is particularly adapted

| for compression strains.

In Fig. 24 the meta]hc member is shown
as apphed to a concrete floor or ceiling con-
struction having low arches. In this case
the loops 19 are greater in size, and the con-
necting portions 20 are so curved as to follow
the curve of the arch. The smaller loops are
in the thinner portion of the concrete over
the arch, and the larger loops are in the
thicker portion of sald concrete. Between
the arches are a series of metallic members
having the loops 1 and the connecting mem-
bers 2 arranged transversely to the line of
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metallic members just above described, so
that while one member or series of members
strengthens the concrete construction in one
direction the other member strengthens said
construction on lines transverse to the direc-
tion of the first-mentioned member.

In FKig. 25 1s shown a concrete construction
having a floor or top 22, in which the series
of loops 1 and connecting members 2 is em-
bedded, while in the supporting-beam 23 are
several series of larger loops 1, preferably
parallel to each other when the sides of the

supporting portions 23 are substantially or

nearly parallel; but in cases where the sides
of the supporting portions are not parallel
then each metallic member may consist of
series of loops 25 and 26, in which some of
the loops are bent at an angle to some of the
other loops, and the loops of one series may
set between loops of the other series.

In none of the above forms do the loops
have common axes. The loops of the several
series are non-helical. Helical loops do not
ogive the effect produced by the arrangement

and forms above described. FKach loop 1s

made by bending a rod in a curve, so that the
ends of the loop cross and the ends of the rod

extend in different directions for connecting

with the next loop on each side of the first.

It will be clear that in each of the above
forms the concrete is strengthened and tied
together, asthe loops by any strain less than
suflicient to crush the concrete or to break the
rod strengthen the concrete.

What I claim 1s—

1. The combination of a body of concrete,

and, embedded therein, a continuous strength-

ening member consisting of a single rod bent
into a series of non-helical loops whose ends
Cross.

2. The combmatlon of a body of concrete,
and, embedded therein, a single rod bent into
aseries of similar non-helical 100ps whose ends
CTrOSS.

3. The combination of a body of concrete,
and, embedded therein, a single rod bent into
a series of non-helical loops whose ends cross
and are turned through an angle with refer-
ence to the line of the connecting portions be-
tween the loops.
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4. The combination of a body of concrete,
and, embedded therein, a single rod bent into

3 series of non-helical loops whose ends cross

and a separate str enwthenmo'—mre attached to
sa,ld rod.

5. The combination of a body of concrete,
and, embedded therein, a single rod bent into
a seriesof similar non-helical loops whose ends
cross and a separate strengthening-wire at-
tached to said rod.

- 6. The combination of a body of concrete,
and, embedded therein, a single rod bent into
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a serles of loops whose ends cross and are

turned through an angle with reference to the
line of the connecting portions between the
loops and a separate strengthening-wire at-
tached to said rod.

7. The combination of a body of concrete,
and, embedded therein, a continuous strength-
ening member consisting of a single rod bent
into a series of loops whose ends cross and a
separate strengthening-wire adjacent to the
connecting portions between said loops and

attached to said connecting portions.
8. The combination of a body of concrete,
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and, embedded therein, a single rod bent into

a series of similar loops whose ends cross and
a separate strengthening-wire adjacent to the
connecting portions between said loops and
attached to said connecting portions.

9. The combination of a body of concrete,
and, embedded therein, a single rod bent into
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a series of loops whose ends cross and are

turned through an angle with reference to the
line of the conn:cting portions between the
loops and a separate strengthening-wire ad-
jacent to the connecting portions between said
loops and attached to said connecting portions.

10. The combination of a body of concrete,
and, embedded therein, a single rod bent into
a series of loops whose ends cross, certain of
sald loops being bent at an angle to others of
sald loops and a separate strengthening-wire
acdjacent to the connecting portions between
said loops and attdched to sald connecting

portions.
CHARLES L. RAYMOND.

Witn esses:
D. GURNEE,
L. THON.
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