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To all whotiv it maif concern:
. Be it known that I, Pavr KOENE, a citizen
of the United States, residing in New. Y ork,

- in the borough of Brooklyn;, county of Kings,

.
¥
. . - ¥ 1
S .
- - .
. . 1

LA
L
-~

[ I
.
.
.

L5

.»_ ;'. ‘I f

L]
at,
.

20

I
r

~same; and for this purpose the invention eon-
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cand.State of New York, have invented cer-

‘tain new and useful Improvements in Con-
crete-Steel Constructions, of which the fol-

lowing is'a specification.

. ' - .k

_+ 'This invention relates to certain improve-

‘ments-in the.concrete-steel construction for

‘which. Letters Patent were granted to me

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

1904, the object of the improvements being
.not only to merease the strength and:resist-

_ance of said structure to tensile and shearing

strains. thypt_&glfi_oﬁt the length of the concrete

‘terlocking, and. reinforcing of the concrete

.with: the. tension-bars, but also. .greater
_strength, -rigidity, and . continuity of ‘the

gists of a concrete-steel construction. which

-comiprises a concrete body, a series of longi-

below the other in said concrete body, a sec-

ond 'series of tension-bars arranged on the.
-same plane with.the first series of parallel: ).
‘tension - bars.. and provided with obtusely-
bent: portions, both sets of tension-bars hav-|
ing bent-up loop portions, and keys for con-

necting:the over and under lapping portions

:.of the two.sets of tension-bars. -

35

. ~The invention consists,

{Pbars—and their key connections, of shorter

- -guxiliaryreinfor¢ing tension-bars arranged at.
40

the center.of the structure, said auxiliary ten-

- 'sion-bars béing connected with the main ten-

..

sion-bars and ebtusely-angled tension-bars,
~. respectively, by ‘{ransverse keys extending:
thtough theloop portions of said tension-bars
45 2
| 5 with ‘the obtusely-angled “tension-bars,. sald. -
“miain tensionibars being provided with trans- .
yerse keys in their loop portions intermedi-.

intermediately between the key.connections

“ately between the key:connections with the

56 obtusely-angled tension-bars.

'3

55

-
=
[

T the accompanying: drawings,: Figure 1
represents a' vertical longitudinal section of

* i

, "

I

further,in:combina-"
stion:with the two sets of tensmn-ba;js.—ftha:
“main tension-bars and the obtusely-angled

.. 'The keys ¢ are.nr 1 the
.crete filling enters the loops and the spaces be-

| iliary tension-bars. Fig. 2is a vertical trans-
‘verse section on line 2 2, Fig. 1. ‘Hig. 31sa
detail side view showing the connections be-

tween the main“tension-bars and the ob-
‘tusely-angled tension-bars, drawn on a larger
seale and partly in-section.
view of Fig. 3. Figs. 5 and 6 are detail side

| views, respectively, of an obtusely-angled

‘tension-bar and & main tension-bar. Figs.
7 and.8 are perspective views showing the

1 loop conne ction of the cbtusely-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

“the driving of the locking-key. =~ . -
_‘Similar letters of reference indicate corre-
‘sponding parts in the several figures of the

b, whieh 1s formed be-

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

form. distances from. each other with loop
‘portions.c, that are bent up from the body of
the strips by cutting two parallel-incisions in
ne,  Anv required number of sets of

_the same. . A

el 4-'.-;I

these

‘struéture. . In the loops

2 e i . _-ll L

'
K

to placed transverse bars

| ' or keys- d of

. - [

d are firmly held in the loops by the

tween the same and surrounds the keys, pro-

b R AT
'*.'.-:":.I*:-‘:-I' .I

Fig. 4 15 a plan

‘mnain tension-bars, showing the loops over
_ . C te | and under lapping each other and ready for
flooring, beam, or other structure, but mainly R
‘at the center ‘and. ends of the structure, and
obtain théreby not only the more perfect in-

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

hese tension-bars.may be arranged parallel
to-each. other in-the floor, beam, or. other
of the tension-bars

~ UNITED STATES PATENT OFFICE.
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1t a.set of main tension-bars, a plurality of .
| which is'arranged vertically below each other
{:in the cencrete filling b, whieh ed |
tween the J-beams of a building or in floor,

- “:tudinal tension-bars arranged vertically oné | beam, “or-other c¢oncrete-steel construction.

8o

-round or other: cross-section, which extend
| beyond the sides of the tension-bars a a at.

_ducing thereby the direct anchoring and re-

 liable engagement of the tension-bars- and

i

‘plane with the t

nsion-bars a @’ ¢*is arranged

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

_that the upper portions of the bent-up loops

“thé narrower loops can pzi,s's-'h between the
‘spaces in the lower portions of the loops and
| underlap the upper.portions of the loops, after

are slightly narrower than the upper portions.
proved - concrete - steel - eonstruction, of the loops of the main tension-bars, so that
- showing’ the “arrangement of -a:set: of main.
“tension-bars, a set of ‘obtusely-angled  ten-

“sion-bars ‘connected therewith; and the aux-

100
kevs with the concrete. In tlie same vertical .

a. set of obtusely-angled tension-bars e ¢', :
- which are provided at the apexes of their an-
. x . i ‘105
| main tension-bars, but with this difference,

LIO
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which ;mterloekm k
posed of two beveled se
In opposite direction through “the over. and

under lapping portlons of the i00ps, 50 as to
v firmly. lock the main tenston-bars @ os a?to

&

ons f ' are drivern

the obtusely-engled tension-bars ¢ ¢'. For
the purpose of producing the accurate and
quick connection of these two systems of

‘main and obtusely-angled tension-bars it is
necessary that the distances between the |
‘Ing of 4 set of superimposed main tension-

- loops at the ends of each obtusely-—engled pOT-

tion of the tension-bars ¢ ¢ is equal to the

distance between the loops of the main ten-

~sion-bars ¢ a’ @, so that the keys d and f can

20
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-~ tuse-angled bar ¢t with the uppermost ten-
~sion-har a, while the lower shorter reinfore-

40

be quickly inserted and driven into the loops
‘and hold the two sets of tension-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-

rangement of the tension-bars in the concrete
filling is obtained, by which, in connection

with the transverse loekmg-keys f; projecting
at both sides of each set of trussed tension-
bars, a firm support for the concrete filling
formmg the floor, beam; or other structure is

obtained. The mtermedlete loops of the
upper and lowermost tension-bars are pro-

vided intermediately between the key con-

nections between the main and obtusely-an-

gled tension-bars with single keys d, which

are inserted in the loops of the main tenswn—-.

bars, as shown in Figs. 1'and 3.
At the center of the concrete filling or struc-

ture are arranged short auxiliary reinforcing
tension-bars'a? "and a*, of which the upper one

1s connected by an intermediate shorter ob-

ing auxﬂlary tension-bar ¢* is keyed to the
loops of the lowermost main tension-bar and
next-adjacent obtusely-angled tension-bar,

- said shorter tension-bars a® a* and obtusely-

angled tension-bar e¢* serving to strengthen

_ the trussed system of main and obtusely-an-

45

50

55

~the shorter auxihary reintorcing-bars may be’
arranged at any point in the concrete-steel

6o

gled tension-bars at thie 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 determmed by calculation to the strength
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-

tuse-angle bars, so as to resist the shearing
strains adjaeent to the supporting-beams, or

construction where shearing or other stresses
are exerted on the same. | | -

When a number of sets of tensmn—bars are
locked and trussed together 1in the manner

deseribed and ﬁlmlv ‘embedded by their .

845.554

Wh"feh are eom=1 creased strength and resistance against ten-

sile’and shearing strains are imparted to the
structure, Whleh resistance: 18 further in-

creased 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

7o

claim’as new and desire to secure by Letter's B

Pate‘lt-——-—
- 1. A~eeéncrete-steel construetlon corisist-

bars provided with loops;, & set of obtusely-
pleced in -the vertical
plane of the main tension-bars and provided

angled tensign-bars

with loops vertically in Jine with theloops of
the main tension-bars, transverse keys pass-
ing through the loops of the main and ob-

75

&o

tusely—engled tension-bars and securing said

bars together, and a concrete body surround—
Ing the trussed tension-bars. -

- 2. In a concrete-steel construotlon the
combination of two sets of tensmn—bars——e
‘main set provided with Ioop portlons equl-.
from each other and & set of ob- -

distantly
tusely—afncrled tension-bars ‘arranged in the

same vertical plene as the main tenmon—bers }

and also provided with loops vertically be-

low the loops of the main tenemn—bare keys®

passing through the loops of the main and
obtuse y—encrled_ tension-bars for. locking
them together keys. passing through the in-
termediate .loops of, the upper and lower

‘main tension-bars; and a concrete body in-
closing the connected sets of main and ob-

tusely-angled tension-bars..

3. In a eonerete-eteel oonstmetlon the'

eombmotlon with a set of main tensmn—-bars

provided with loops equidistantly from each
other, of a set of obtusely-angled tension-
bars also. provided with igops underlapping
 the loop portions of the main tension-bars,

of-

locking-keys passing through..the loo‘%

the main and obtusely—angled tension-bars,

shorter auxiliary reinforcing tension-bars
-and obtusely-engled bars, keys connecting

sald auxiliary bars with each other-and with

- thé uppermost and lowermost tension-bars,
“and-a body of concrete surrounding said in-

terlocked end trussed sets-of main and ob-
tuse-angled tension-bars. '
4. In a concrete-steel oonstructlon the

combination of superimposed main tension-

bars having loops bent up vertically there-
from,-a tensmn—-be,r arranged in the plane of
sald main tension-bars and which 1s 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 loope of sald bars and’ detach-
' ably uniting them into one structure.

5. In a concrete-steel construction, the
combination, with a system of straight main

tension-bars arrancred in a, vertical plane one

transverse keys in the body of concrete form- | below the other and provided with Joop por-
65 ing the floor, beam, or other structure, in- | tions formed by paralle 1nc1quns at pomts

95;
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945,554 | 2

equidistantly from each other, a set of ob-
tusely-angled temsion-bars located in the
same plane with the main tension-bars snd
 also provided with'loop portions vertically in
hne 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

Loy

lapping loop portions of the main tension- |-

v bars so as to permit respectively the over
and under ~1&PPm% of the same with the over

or under lapping loop. portions of said main |

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 Tor the concrete body or filling.

In testimony that I claim the foregoing as |

my mvention I have signed my name in

presence of two subscribing witnesseés. |

o ' PAUL KUHNE.
Witnesses: _ PR
"PauL GOxPEL,

- HENRY J. SUHRBIER.
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