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To all whom it may concern: |
‘Be it known that I, Avemonss DE MAN, a citizen of
the United States, mrd a resident of the city of New
York, (bovough of Manhiattan,) in the county and State
of New York, have invented a néw and Improved Com-
, of which the ‘ttﬁh)wmn 13 a Tull, clear,
and exact d(m(‘rmtmn
The invention relates to cementitious bodies rein-
forced by structural iron or gteel members, and_ its ob-

ture in which the reinforcing members are held against
movement in the cementitious body, to insure a total

transmission 6f the stresses from the metal members to

the surrounding concrete, it being understood that in
order to-obtain o perfect even transruission the anchor-

ing device should be continuous and uniform in amount

or effect throughout the entive length of the reinforcing
member. |

The invention consists of novel features and parts and
combipations of the same, as will be more fully.de-

seribed hereinafter and then pointed out in the clgims,

A& practical embodiment of the inv ention is represent-
ed in the 1ccompanvzinﬂ“ drawings forming a part of this
L:»peuflm 101, In which stmilar characters of reference in-

dicate P(’)I‘I‘LS})U]’](MI}W parts in all the views. .

Figure 1 is a longitudinal sectional side elevation of
the 1mprovement, illustrating a reinforced heam, the
section being on theline 1—1 of Fig. 2; Fig. 2 is a cross

-gection of the same, on the line 2—2 of T i, 1; Fig, 318
30

a similar view of the same, on the iine 3--3 of Flg 1; and
Fig. 4 18 2 side elevation of the reinforcing IIlt.IIle‘I

In the cémeniilious body A 1s embedded the rein-

forcing 111&11_1%1 B, made of a structuraldreon or steel bar,

approximately rectangular in cross section and having

at least two or preferably all of its corners or edges in-
dented or mmade undulating throughout the length.of the
bar, the dents or undulations being produced during
the process of rolling or otherwise forming the bar, or by
treating the bar subsequently for the purpose.
dulations of ad] jacent comers are alternately arranged,

to give to the face of each side the appearance of a wavy

hand, as pl.amlv indicated in Figs. 1 and 4. The un-
:iulatmg of the undulations on adjacent corners is an
yar, as 1t 18
the maeans for obtaining varying cross sectiong of uni-
form area, the har heing used to resist tension stresses,

and the uniform area of its cross sections throughout the

entire length iz essential, as the strength of the bar is
only what it is in its smallest cross section, and all the
metal taken up by enlargement over the smaller area is
lost.
the dents or unduiations aye of unbroken continuity,
thereby aveiding sl sharp points liable to cut the con-
crete, and besides the dents or iindulations are uniform

The un- |

By reference to the drawings 1t will be seen that

| in shape, equal in length and depth, and the dents or

undulations of adjacent edges are staggered o arranged
alternately, so that the highest rise of a dent on one edge
or corner is in transverse alinement with the greatets
depth of the dent or undulation located directly oppo-
gite on the nexi ‘1{1] acent edge or corner.

By the arrangement described, the material of 1}1@
cementitious body follows and a.dhel es to the surfape of

B, and the slant of the undulated surface of the depres-
sions at the angles prevents any longitadinal move-
ment of the bar in the cemn P]‘l‘iﬁitiﬂﬂs body A, and insures
the total transmission of the siresses from tﬁhv me*ﬂbez
to the surrounding concrete. |

The cross section of the bar forming a 1&1111{}10111@'
member can be wvaFied without however deviating
from my invention, it being understood that the bar

- has undulations along the meeting angles of the adja-
~cent surinces or sides of the bar, and the surfaces appear

Wavy or und"nla"rinc»; By the symmetrical alternate
arrangement of the undulations, the cross sections of the
bar are varying in form, but they have all equal areas,
throughout the leugﬂm of the bar, and hence there are

L

‘1o weak spots in the bar and its strength is uniform

throughout its full length.
It 18- understood that the ...:.nnple adhesion of the ce-
ment and smooth surfaces of the metal reinforcing

members hwu}g) s, uniform section throughout their

entire length are not suflicient to transmit the stresses
from the metal mombers to the surrounding concrete;
hesides, when the stresses are very great, it requires
large reinforcing members which are more afiected by

vibration than small members, which consequently
Rust and even some

dlsturb serlously the adhesion.
paint uséd to prevent it are apt to weaken the adhesion
of cement to the surface of the reinforcing members,
but by providing the undulated edges it is evident that
an absolute bond between the reinforcing members and
the concrete 18 obtained.

1t is understood that in practice the reinforcing mem-

ber is embedded in the fresh concrete, and after the lat-
teris set the undulations, on account of being molded in
hardened concrete, prevent longitudinal movement of
the reinforcing members in the concrete. |

The resistance of concrete to compression is usually

sufficient, so that in practice it seldom requires rein-

forcing in the part where compression occurs, and this

is especially the case in the top of beams and floor slabs.

“On the other hand concrete, on account of b{?mg VEery

wead in tension, requires reinforcing in the parts of the
structure where tension occurs. In beams and floor
slabs, the concrete above the neutral line is in com-
pressmn and below that line in tension. The part 1n
{ension is reinforced by one or more tension members
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13, as described, until it can stand as much tension as
the concrete above the neutral line can stand com-
pression.

- Having thus described my invention, I claim as new

and desire to secure by Letters Patent:

1. A metallic reinforeing member for composite struc-

tures, consisting of a bar, approximautely rectangular in
cross section and provided on at least two of its edees with
undul.tions of unbroken continuity, the c¢ross sections of
the har being of varying form and uniform area. |

2. A metallic reinforcing ‘member for composite strue-
tures, consisting of a bar, approximately rectangular in
cross section and provided on at least two of its edges with

undulations of unbroken continuity, the cross sections of

the bar being of varying form and uniform area through-
out the length of the bar.

3. A metallic veinforecing member for composite struc-
tures, consisting of a-bar, approximately reetangular in
cross section and provided on at least two of its eflges with
undulations, the undulations on adjacent cdges heing ar-
ranged alternately. N .

4. A metallic reinforcing member for composite strue-
tures, consisting of a bar, approximately rectangular in
cross section and provided on at least two of its edges with
unduiacions, the undulations on adjacent edges being ar-
ranged alteranately and the cross sections of the bar being

of varying form and uniform area throughout the length

of the Dbar. |

2. A metallie reinforcing member for composite strue-
tures, consisting of a bav, approximately rectangular in
cross section and provided on at least two of its edges with
undutations of unbroken continuity, the ecross sections of
the bar throoghout the length thereof being svmmetrical

ald fhe longitudinal sections fhrough the axis ot the bhar

heing symmetrical.

6. A metallic reinforcing member for composite strue-
tures, comnsisting of a bar, approximately reetangular in
cross scetion and provided on at least two of its edzes with
undulations, the undulations on adjacent edees being arp-
ranzed alternately and the cross sections of the bar hoeing
of varying form and uniform area throughout the length
of the har. the ¢ross sceetions, and the longitudinal sections
through the axis e¢f the bar being symmetrieal, |

7. A metallic reinforcing member for composite struc-
tures, consisting of an approximately rectangular bar hav-

864,819

ing each edge formed with uniform undulations of un-
broken continuity from one end of the bar to the other, the
undulations of one edge being stagpered relative to the
undulations of an adjacent edge.

8. A metallie reinforeing member for composite struc-
tures, consisting of an approximately rectangular bar hav-
ing ecach edge formed with uniform undulations of the
same lengthh and depth and of unbroken continuity from
one end of the bar to the other, the undulations of one

Jacent edge.

edge being staggered relative to the undulations of an ad-

9.\ metallic re-inforcing bar for cementitious bodies

Formed with a plurality. of flat surfaces extending longitn-
dinally thereof and having a series of depressions formed
at along cach of the lines of intersection between said sur-
faces, the depressions of one series being arranced alter-
nately to those of each adjacent series, .
1A metallic re-inforeing bar for cementiitious bodies
formed with a plurality of flat surfaces extending longitu-
dinally thereof and being compressed at intervals along
cach -of the lines of interscection between said surfaces to
provide i plurality of series of depressions, the depressions
of one series being arranged alternately to those of the ad-
jacent scerles, | | ‘

Tl v composite structure, consisting of a cemoentitious
body In combination with a metallic re-inforeing bar em-
bhedded therein, the said re-inforeing bar having a plurality
of flat surfaces extending longitudinally thereof and being
compressed at intervals along caeh of the lines of inter-

seetion bhetween said surfaces to provide a plurality of
series of depressions, the depressions of one series heing

arranged alternately to those of each adjacent series.

12, A tension bar fi composite beams comprising a bar
provided on both faces along its marginal edges with de-
pressions the depressions along one marginal edge being
stagzered with respect to the depressions along the mar-
winal edge on the same - face of the har, and the depressions
along the mavginal edges on one face of the bar being stag-
gered with respect to the depressions along the correspond-
ing marginal edees on the opposite face of the bar.

[n testimony whereof I have signed my name to this

specification in the presence of two subseribinge witnesses,
ALPITONSE DE MAN,
Wilnesses |
Theo., G. HosTER,
[GvERARD DBoOLTON MARSTIALL,
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