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RUDOLPH B. HARTMAN, OF MILWAUKEE, WISCONSIN.

REINFORCEMENT SYSTEM FOR CONCRETE BEAMS.

Specification of Letters ?é,tent. Patented Sept. 11, 191 .

" 23, 1907. Serial No. 369,765.

To-all whom, it may concern:

. “Be it known that:I, Rupoer B. Hart-
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MAN, of Milwaukee, Wisconsin, have in-
vented an Improved Reinforcement System-

-for Concrete Beams, of which the following

is a specification.

My invention relates to structural concrete
work, and has to do more particularly with
that which is known as armored or rein-
forced concrete, in which metal and concrete
are united together to form beams, slabs,
and other structural forms. y

The present application is a division of
my United States Patent application No.
288,068, filed Nov. 18, 1905. . - .

In my present invention I aim to provide
an improved system and disposition of the
reinforcing-rods in beams and similar struc-
tures which bear the weights or loads trans-
versely. - . - -

One feature of my improved construction
lies in my novel form of stirrups for sup-
porting the reinforcing longitudinal rods; a

second, in the frame-work of reinforcement :

for the beams or slabs.

By the use of my improved construction
I am enabled to dispose the reinforcing-ele-
ment to greater .advantage than in former
constructions, whereby the whole shall be
accurately determined by the proportions
of concrete and metal, and the samme mass
of concrete and metal may be made to sus-
tain a considerably greater load than it oth-
erwise could do. . : '
. My invention consists of the constructions

.and combinations which will be hereinafter

explained in connection with the accom-
panying drawings, wherein-- . :

Figures 1 to 10, inclusive illustrate vari-
ous forms of supporting-stirrups for loungi-
tudinal reinforcement of beams.

Figs. 11 anad 12 show one disposition of &
reinforcement frame- work in connection
with the form in which the beam is molded.
- Fig. 13 shows another disposition of
framework for a concrete beam. - .

In these drawings every reference letter

. and numeral refers always to the same part.
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In my system of beam reinforcement I

rovide the usual series of longitudinal re-
inforcing-rods, and g series of transverse
reinforcements " in the form -of stirrups,
which act simultaneously as supports for the
longitudinals and as means for holding the
beams together transversely and also in

some cases vertically. The simplest form of
these stirrups is shown in Fig. 9, the stirrup
being designated 21 and being formed of a
rod bent into U-shape as shown and having
on its ends outwardly and downwardly bent

legs or prolongations 22. In Fig. 9 the lon-

gitudinal reinforcing-rods 23 are shown as
Iaid along the bottom, in juxztaposition to
one another although this is not usually the
most advantageous manner of disposition,
owing to the fact that it divides the con-
crete above said rods from that below it.
A more developed form of my stirrups,
designated 24, is shown in Fig. 1, this form
having the intermediate or bottom portion
of the stirrups bent upwardly as at 25, so
that the stirrups take the form of the letter
W. 1In the case of wide beams the central
upward. bend may be repeated two or more

-times as shown in Fig. 2. The intermediate

bend or bends need not extend to the top-
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of the beams, but may be of shorter or

longer form as shown at 25 in Figs: 3 and 4
and at 25° in Fig. 8; or again the forms o
Figs. 3, 4, and 8 may be combined in various

ways as shown in Figs. 5, 6, and 7, or 25"

may take the place of one or more 25’s in
Figs. 5, 6,'and 7.

80

The intermediate bends 95* and 25 are -

not merely vertical transverse ties between

_the top and bottom of the beam against dis-

ruption - vertically, but also reinforce it
against longitudinal and lateral -horizontal
shear. In addition to this function. of rein-
forcement they also provide means for prop-

‘erly spacing the longitudinals 23. A simple .

disposition of reinforcing-frame'_composed
of ‘stirrups and longitudinals is shown in
Fig. 10. The forms of Figs. 1 and 9 of
stirrups are here disposed alternately at

" regular intervals in the beam form and the

longitudinal rods are simply thrown in and

- assume the positions shown. This offers the

great advantage that no measurements or
careful inspection are necessary, and that
skilled labor may be dispensed with, as, the

-propér shaped stirrups being provided, it

becomes almost a matter of necessity that the
longitudinal reinforcing - rods should be
disposed in their proper positions and prop-
erly separated from each other, allowing
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concrete material between each pair of rods

or pair of sets of rods.

The arrangement of Fig. 11 is more par-

ticularly adaptable to beams -on. the ends:
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of floors and the like, as the stirrups of
Figs. 1 to 10 can not be properly placed.
The stirrup 26 is in this instance bent in
U-shaped form without the prolongation
22, but one end has an eye 27 formed there-
on and beyond -this a horizontal prolonga-
tion 28. A longitudinal rod is placed
through the eyes 27 of a series of such stir-
rups thus holding them upright in position;
while the horizontal prolongation 28 serves
as means for tying the beam to the floor-
slab, the top of which is indicated at 29 in
dotted lines, the relative position and shape
of the form being also shown in dotted
lines at 30, This form of stirrup may also
have an intermediate bend 25 as shown in
the form of 262 of Fig. 12. In Figs. 11 and
12 the straight vertical ends marked 26 in
Fig. 11 might also have the hooks of pre-
vious Figs. 1 to 10, inclusive added.

A complex beam-structure formed of a
combination of my improved stirrups with
longitudinal beams is shown in Figs. 11 and
12, these figures representing the skeleton
structure of the beam in place in the form
and the beam itself and floor-slabs be-
ing indicated in dotted lines. This is a
more complex structure than would or-
dinarily be used, but is illustrated merely
to show the variety and complexity of the
forms to which my improved structure is
adaptable. The form of stirrups of Fig. 4
is here used in combination with that of
Fig. 9, each being in three sizes and alter-
nately disposed, thus giving places for 9
sets of longitudina¥ rods each of which may
consist of one or more rods.

Fig. 18 shows another dispositoin of
beam-structure employing the stirrup of
Fig. 9 in conjunction with ‘that of Fig. 8,
or rather a form similar to Fig. 8 but hav-
ing two intermediate bends 25 which extend
above the level of the top of the beam. The
purpose of these extra-long intermediate

bends is here illustrated. The top of the

beam, that is, the surface to which the con-
créte is first filled up is shown by the curved
line 31, and it will be observed that the ends
of the intermediate bends extend well above
this level, and thus serve as a binding means
between the beam and the floor-slab which
is filled in afterward, and the upper sur-

face of which is designated by the dotted
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line 32.  The beam-and-floor-form is desig-

nated by the numeral 33. :
The legs or extensions 22 on my stirrups
perform two independent and important
functions. When first formed the stirrups
have their legs 22 bent slightly downward

so that their ends rest upon the top of the -

form 33 and the sides of the beam as shown,
thus serving as temporary supports for the
stirrups, and as the line of support is above
the center of gravity the stirrup will hold
itself in place vertically without any fur-

ther support, and there will be no protru-
sion of reinforcing material through the
bottom of the beam. It is thus rendered ab-
solutely certain that the reinforcing ma-
terial shall be in its proper place.
the beam-form is filled up with concrete, to
the level 81, and the latter has sufficiently
hardened, the legs or extensions 22 are bent
upwardly into the dotted-line position 22°
of Figs. 12 and 13; and in this position they
serve as ties or binders between the beam
and floor-slab, holding the latter against
tension forces which tend to pull away the
slab from the beam laterally, as well as
against vertical forces tending to displace
the beam relative to the slab.

It will be also seen that this.combination
enables the longitudinals to be closely and
evenly spaced, a part of same being placed
in the loops between the intermediate bends
25" and part outside of said loops and be-
tween the legs of the bends, being supported
transversely by the bottom of the stirrups21.

Having thus described my invention, what
I claim as new and desire to secure by Let-
ters Patent is: ’ :

1. A stirrup for supporting reinforcing
members for concrete beams and the like,
comprising a rod bent into one or more V-
shaped portions, and having the upper free
ends thereof downwardly turned and adapt-
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ed to bear upon the mold forms to thereby -

suspend the reinforcing members above the-

bottom of the mold. :
2. A stirrup for supporting reinforcing

100

members for concrete beams and the like, -

comprising a rod bent into one or more V-

prolongations upon the upper free ends
thereof, and which are adapted to support
the reinforcing members upon the upper
surface of the sides of the form in which
the concrete is poured, said extensions being
bent at an acute angle to the upright mem-
bers-of the V-shaped portions and adapted
to meet the form support at an acute angle.

3. A stirrup for supporting reinforcing
members for concrete beams and the like,
comprising. a rod bent into zigzag form
and having the upper free ends bent at an
acute angle to the outer members and adapt-
ed to bear upon the top surface of the sides
of the mold form, whereby the main portion
of the reinforcing member depends below
the support of said free ends and is sus-
peliged thereby above the bottom of the
mold.

4, A reinforcing framework for concrete,

beams and the like, comprising a plurality
of stirrups disposed at intervals along the
beam, each of said stirrups having down-

‘wardly extending portions bent into one or

more loops and outwardly and downwardly
diverging arms adapted to rest upon lateral
supports such as mold boards or floor tile,

.shaped portions, and outwardly extending .
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‘to thereby support the loop portion above

the bottom of the mold, and also serve as
shear reinforcement members for the beam,
and longitudinal reinforcing rods extending
between adjacent stirrups and supported in
the loop portions thereof:

5. A reinforcing framework for concrete
beams comprising a plurality of stirrups
disposed at intervals along the beam and
which consists of a rod having downwardly
bent portions joined across the bottom and
outwardly bent downwardly turned pro-
longations on the upper ends thereof which
are adapted to rest on the sides of the con-
crete form while the beam is being poured,
said stirrups being alternately of different
depths, and as many sets of longitudinal
reinforcing rods supported in the stirrups
the respective depths, whereby the rods are
supported at different levels and above the
bottom of the mold. :

6. The process of constructing reinforced
concrete beams which consists in placing at

" intervals along said beams a plurality of
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stirrups having downwardly bent portions
and outwardly and downwardly extending
prolongations resting ‘on the sides of said
form, placing longitudinal reinforcing
members in said stirrups, pouring the con-
crete beams, bending up said prolongations
into substantially horizontal position after
the concrete so;poured has partially set,
and finally pouring a slab over and in con-
tinuity with said beam; whereby said pro-
longations form bonds between the beam and
slab.
7. A reinforcing framework for concrete
beams and the like comprising first a set of -
stirrups each of which has downwardly ex-
tending portions at the sides and a hori-
zontally -extending portion joining the ends
of said downwardly extending portions,
and means at the upper ends for supporting
the stirrup in a suspended manner from the
sides of the mold at the top, whereby the
stirrup and reinforcing members are en-
tirely held above the bottom of the mold;
secondly a second set of stirrups alternating
with the first, and each of which has down-
wardly extending loops at the sides, and
an intermediate up-and-down zigzag por-
tion connecting the lower ends of said down-
wartlly extending portions and means at the
upper ends for supporting the stirrup in
a suspended manner from the sides of the
mold at the top whereby the stirrup and re-
inforcing members are entirely held above
the bottom of the mold; thirdly, a set of one
or more longitudinal reinforcing bars rest-
ing on the first set of stirrups and passing
under the second; and fourthly, a second set
of one or more longitudinal remforcing-bars
supported by and resting on both sets of
stirrups.

8. A veinforcing framework for concrete

137 e

beams and the like, comprising first a set
of stirrups each of which has downwardly
extending portions at the sides and a hori-
zontally extending portion joining the ends
of said downwardly extending portions;
secondly, a second set of stirrups alternat-
ing with the first, each of which has down-
wardly extending portions at the sides, and
an Intermediate up-and-down zigzag por-
tion connecting the lower ends of said down-
wardly extending portions; thirdly, a set
of one or more longitudinal reinforcing bars
resting on the first set of stirrups and pass-
ing under the second; and fourthly, a sec-
ond set of one or more longitudinal rein-
forcing-bars supported by and resting on
both sets of stirrups.

9. A reinforcing frame-work for concrete
beams and the like, comprising first a set of
stirrups each of which has downwardly ex-
tending portions at the sides and an interme-
diate zigzag portion uniting the lower ends
thereof and means for supporting the said
zigzag portion entirely above the bottom of
the mold ; secondly, a second set of stirrups

each of which is similar to those of the first:

set, but having its downwardly extending
side-portions shorter whereby 'the zigzag
portion lies at a higher level, the members
of said second set alternating with the mem-
bers of the said first set; thirdly, a set of
longitudinal reinforcing members resting in
the zigzag portions of the first set, and be-
low the second set; and fourthly, a sec-
ond set of longitudinal reinforcing mem-
bers resting in the zigzag portions.of the
second set, and above the first set.

10. A reinforcing frame-work for con-

crete beams and the like comprising first a -

set of stirrups each of which has down-
wardly extending portions at the sides and
intermediate straight horizontal portions
uniting the lower ends thereof and means
for supporting said straight horizontal por-
tions entirely above the bottom of the mold;
secondly, a second set of stirrups each of
which is similar and similarly supported
to those of the first, but having its straight
horizontal but intermediate portion at a
higher level than it, the members of said
second set alternating with the members of
the first set; thirdly, a third set of stirrups
each of which has downwardly extending
portions at the sides and an up-and-down
zig-zag portion connecting the lower ends
thereof, the bottom points of the zigzag
portion being on substantially the same level
as the horizontal straight portion of the
first set of stirrups, and means for support-
ing said stirrups zigzag with said zigzag
portions at said level, said members of the
third set alternating with the members of
the first and second sets; fourthly, a fourth
set of stirrups, alternating with the other
three sets and each of which is similarly
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formed and supported to the members of the
third set but having the lower bends of its
zigzag portion on a level with the horizontal
straight portions of the members of the
second set; fifthly, a set of longitudinal re-
inforcement-bars supported by and resting

“upon the straight horizontal and zigzag

portions of the stirrups of the first and third
sets of stirrups; and sixthly, a second set
of longitudinal reinforcement-bars resting

upon the straight horizontal zigzag portions

of the stirrups of the second and fourth sets,
and at a higher level than the other longi-
tudinal reinforcement-bars.

11. A stirrup for supporting’ reinforcing
members for concrete beams and the like
comprising a rod bent into a loop-portion in
the middle and having prolongations where-
by the reinforcing members are held above
the bottom of the mold, said prolongations
forming an angular bend with the loop-por-
tion and normally extending obliquely
downwardly whereby their extremities are
adapted to rest on supporting members;
each of said prolongations lying in a plane,
which when the prolongation is bent up at
its base is adapted to lie substantially par-
allel with and between the upper and lower
floor-surfaces.

12. A stirrup for supporting reinforcing
members for concrete beams and the like

1,240 187

comprising a rod bent into one or more
V-shaped portions and having prolongations
normally downwardly turned whereby the
reinforcing members are held above the bot-
tom of the mold; said prolongations being

substantially straight for their full length -

and adapted when bent up at their point of
union with the V-shaped portions to occupy
a plane parallel to the floor surface and a
position between the top and bottom sur-
faces of the floor.

13. A stirrup for supporting reinforcing
members for concrete beams and the like,
comprising a rod bent io provide a central
loop or seat, thé upper side portions of the
loop formed into outwardly and down-
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wardly diverging arms, said arms being

adapted to rest upon lateral supports such
as mold boards or floor blocks, and thereby

hold the bottom or seat portion of the stir-

rup above the mold and thus position the
reinforcing members supported in the stir-
rup in determined relation within the con-
crete. : :

In witness whereof, I have hereunto set
my hand this thirteenth day of April, 1907.

RUDOLPH B. HARTMAN.

In presence of—
Jos. M. GruBzr,
Ersie M. Horz.
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