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To' all whonv it el concern:

1

~ UNITED STATES PATENT OFFICE.

d .. ‘CONCRETE~STEE

845,554, 1

. Beit known that I, PavL KUuxNE, 2 citizen

.in the boro

20,

.+ .This invention relates to ain
‘ments-1n the.concrete-steel construction for
_which. Letters Patent were granted to me

of the United States, residing in New

the Unite York,
ugh of Brooklyn, county of

Kings,

o

;and State of New York, have invented cer-
- tain new and useful Improvements in Con-
-eréte-Steel Constructions, of which the fol-

lowing 1s a.specification.

certairi improve-

beretofore, No. 773,327, dated October 25,.

-1904, the object of the improvements being
.not only.to increase the strength and.resist-
I 5

‘ance of said structure to tensile and shearing
strains throughout the length of the concrete
flooring, beam, or other structure, but mainly

. at the center -and ends of the structute, and

-obtain théreby not only the more perfect in-
terlocking, and. reinforcing of the concrete

with: the :tension-bars, but also. greater

. .strength, :rigidity, and . continuity of the.

. -same; and for this purpose the invention eon-

25

“ond series, of tension-bars arranged on the
. same plane” with.. the first series of parallel:
" tension = bars.. and provided with obtusely-

~ gists of a concrete-steel construction: which:

.comprises a concrete body, a series of longi~-

‘‘tudinal tension-bars arranged vertically oné.

below the other in said concrete body, a sec-

‘bent portions, both sets of tension-bars hav-

©. ing bent-up loop portions, and keys for ¢on-

" :necting ‘the over and under lapping p
:.of the two.sets of tension-bars. - -
" ~The invention.consists, q
stion:with: the two sets of tension-hars—the: |
“main tensiop-bars and-the obtusely-angled

35

ortions

further,in-combing-

/ pars—and their key connections, of shorter
_-guxiliaryreinfor¢ing tension-bars arranged at.

40

‘the center.of the structure, said auxiliary ten-

- ‘sion-bars being connected with the main ten-

sion-bars and obtusely-angled tension-bars, -

“ respectively, by transverse keys extending:

- through the loop portions of said tension-bars-|

a5 .
“with ‘the obtusely-angled “tension-bars, said.

intermediately between tlie key .connections

“'main tensionsbars being provided with trans-
“iyerse keys in'their loop portions intermedi-.

“ytely between the key connections with the

s obtusely-angled tension-bars.. « -~
SRR 1} th'e“ac}'c"o‘rripa.nying-drawmgs,”Flgure 1

Tepresenits- ' vertical longitudinal section. of

sy improved - concrete - steel’ eonstruction, -

* showing the arrangement of-a.
55, tension-be seb ol 0D e
““sion-bars ‘connected therewith;, and the- aux-

set of main.
‘tension-bars, a set of obtusely-angled - ten-
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.The

tension-of the:same on the keys. The con-.

_CONSTRUGTION.

iliary tension-bars.  Fig. 2is a vertical trans-

verse section on line 2 2, Fig. 1. TFig. 3isa -

detail side view showing the connections be-
‘tween the main“tension-bars and the ob-
tusely-angled tension-bars, drawn on a larger
stale and partly in-section. Fig. 4is a plan
view of Fig. 3. Bigs.' 5 and 6 are detail side
‘views, respectively, 6f an obtusely-angled
“tension-bar and & main tension-bar. = Figs.
7 and. 8 are perspective views showing the
loop connection of the obtusely-angled ten-

sion-bars with the main tension-bars; and.
Fig. 9 is a perspective view of the loop con--

nection between the obtusely-angled and

‘mdin tension-bars, showing the loops over

the driving of the locking-key, =

“* Similar letters of reference indicate corre-

“and under lapping each other and ready for

_drawings. -

. Referring to the drawings, a @ a* repre-

sent & set of main tension-bars, a plurality of

‘which is arranged vertically below each other

.in the concrete filling b, whieh is forrhed be-

tween the I-beams of a building or in floor,

sponding parts in the several figures of the

6o
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beatn, or other concrete-steel construction.

‘The main tension-bars are preferably made
of flat, steel strips, which are provided at uni-

form. distahces {rom.each other with loop

‘portions ¢, that are bent up from the body of
_the strips by cutting two parallelincisions in
‘the same.  Any required number of sets of
these tension-bars.may be arranged parallel

. other invthe floor, beam, or. other
re. . In the.loops of the tension-bars
ed transverse bars or keys d of
1 or: other: cross-section, which extend
ond the sides of the tension-bars a '@’ @’
keys d are firmly held in the loops by the

1

85

9o
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crete filling enters the loops arnd the spaces be- -

tween the same and surrounds the keys, pro-

liable engagement of .the tension-bars- and
keys with the concrete. 1 I
plane with the tension-bars a @’ a1s arranged

_ducing thereby the direct anchoring and re-

100

In thie same vertical

a set of obtusely-angled tension-bars ¢ ¢/,

»which are provided at the apexes of their an-

gles with'loops ¢* in the same manner as the

| main tension-bars, but with this difference,

that the upper portions of the bent-up loops

are slightly narrower than the upper portions.

of the loops of the main tension-bars, so that
the narrower loops can pass between the

“spaces in the lower portions of the loops and
underlap &

, upper. portions of the loops, after

105
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which interlocking keys 7, which arg e¢om

posed of two beveled. sectionis'f’; ate driven
in opposite direction through the over. and
under lapping portions of the loops, so as to
v firmly. lock: the main tension-bars ¢ o o2 to
the obtusely-angled.tension-bars e ¢'. For
the purpose of producing the accurate and
quick connection of these two systems of
‘main and obtusely-angled tension-bars' it is
ro-necessary that the distances between the
loops at the ends of each obtusely-angled por-
tion of the tension-bars e ¢’ is equal to the
distance hetween the loops of the main ten-
sion-bars @ ¢’ @? so that the keys d and f can
15 be quickly inserted and driven into the loops
“and hold the two'sets of tenision-bars together.
The apexes of the obtuse-angled bars are con-
nected alternately with an upper and lower.
main tension-bars; so that a truss-like ar-
20 rangement of the tension-bars in the concrete
filling is obtained, by which, in connection
with the transverse locking-keys f; projecting
at both sides of each set of trussed tension-
_ bars, a firm support for the concrete filling
25 forming the floor, beam; or other structure is
obtained. The intermediate - loops of the

upper and -lowermost tension-bars are ‘pro--

vided intermediately between the key con-
nections between the main and obtusely-an-
30 gled tension-bars with single keys d, which
are inserted in the loops of the main tension-.
bars, as shown in Figs. 1-and 3. A

At the center of the concrete filling or struc-

ture are arranged short auxiliary reinforcing

35 tension-bars'a® and at, of which the upper one

is connected by an intermediate shorter. ob-
- tuse-angled bar e* with the uppermost ten-
_sion-bar @, while the lower shorter reinfore-

ing auxiliary tension-bar «¢* is keyed to the
40 loops of the lowermost main tension-bar and
next-adjacent obtusely-angled tension-bar,
sald shorter tension-bars ¢® a¢* and obtusely-
angled tension-bar ¢! serving to strengthen
the trussed system of main and obtusely-an-

45 gled tension-bars at the center of the struc-.

ture—for instance, of a concrete floor-filling—
~ where the greatest. tension is exerted on the
~ concrete body, and add thereby to any extent

as determined by calculation to the strength
so of the sets of connected main and obtusely-
angled tension-bars employed in the special
construction. In a similar manner the ends
of the trussed sets of tension-bars may be re-
inforced by shorter auxiliary tension and ob-
55 tuse-angle bars, so as to resist the shearing
strains adjacent to the supporting-beams, or

. the shorter-auxiliary reinforcing-bars may be-
arranged at any point in the concrete-steel

construction where shearing or other stresses

6o are exerted on thesame. . .
When a number of sets of tension-bars aré’

locked and trussed together in the manner

described and firmly ‘embedded by their.

transverse keys in the body of concrete form-
65 ing the floor, beam, or other structure, in-

84.5.554

' ereased strength and resistance against ten-

structure, which resistance  is further in-
creaged by the shorter auxiliary. tension-bars
at the points where the. greatest stress is ex-
erted on the structure. _

Having thus described my invention, 1

Patent—= _ o o
. 1. A—eopcrete-steel -construction comsist-
ing of 4 set of superimposed main tension-

angled tension-bars placed in -the vertical
plane of the main tension-bars and provided
with loops vertically in line with the loops of
the main tension-bars, transverse keys pass-
ing through the loops of the main and ob-
tusely-angled tension-bars and securing said
bars together, and a coricrete body
ing the trussed tension-bars.. - :

sombination of two sets of tension-bars—a

distantly from each other and a set of ob-
tusely-angled tension-bars arranged in the

and also provided with loops vertically be-

passing -through the loops of the main and
obtusely-angled. tension-bars for- locking
them together, keys.passing through the in-
termediate loops of the upper and lower

closing the connected sets of main and ob-
tusely-angled tension-bars.. - .- =

3. In a concrete-steel construction, -the
combination, with a set of main tension-bars
provided with loops equidistantly from each

locking-keys passing through..the loops of
the main and obtusely-angled tension-bars,

-and obtusely-angled bars, keys connecting
said auxiliary bars with each other and with

- the uppermost and lowermost tension-bars;
and-a body of concrete surrounding said in-
terlocked and trussed sets-of main and ob-
tuse-angled tension-bars. :

4. In a concrete-steel construction, the
combination of superimposed main tension-
bars having loops bent up vertically there-
from, a tension-bar arranged in the plane of
said main tension-bars and which is also pro-

- vided with vertically-bent-up loops to codp-
erate with the loops of said main tension-
bars, and wedge-keys passing transversely
through the loops of said bars and’ detach-
ably uniting them into one structure.

5. In a concrete-steel construction, the
combination, with a systein of straight main
tension-bars arranged in a, vertical plane-one
below the other and provided with loop por-

tions formed by parallel incisions at points

-sile’and shearing strains are imparted to the .

bars provided with loops, a set of obtusely-

surround-
2. In a concrete-steel construction, the’

_main set provided with foop portions equi-.

low the loops of the main tension-bars; keys’

main tension-bars; and .4 concrete body in--

shorter auxiliary reinforcing tension-bars

70.

claim’as new and desire to secure by Letters
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same vertical plane as thé main tension-bars

95
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other, of a set of obtusely-angled tension- -
bars also. provided with loops underlapping
the loop portions of the main tension-bars, -
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equidistantly from each other, a set of ob-
tusely-angled tension-bars located in the
same plane with the main tension-bars snd
also provided with loop portions vertically in
line with the loops of the main-tensicn-bar
loops, the loop portions of the obtusely-

angled tension-bars being made of slightly
“less width than the adjacent over or under
lapping loop portions of the main tension- |-

bars so as to permit respectively the over
and under lapping of the same with the’over

or under lapping loop. portions of said main |

145,564
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tension - bars, and beveled keys driven
through the over and under lapping loop

portions of both'sets of tension-bars for Jock-

ing the same together to form a trussed sup-
port for the concrete body or filling.

In testimony that I claim the foregoing as

my ivention I have signed my name in
‘presence of two subscribing witnesses. :
o PAUL KUHNE.
“Witnesses: -
Pavr GorPEL,
HEexrY J. SUHRBIER.
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