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Toall sohom it ay concern:
“Be it known that I, JcLiax O. ELLINGER,
a citizen of the United States, and a resident
. of the city, county, and State of New York, :
# bhave invented certain new and useful Im’
vements .in ‘Reinforcement for Concrete
g;:mtructlon of which the following is a
specification. .
This mventlon relates to certain 1mprove—
10 ments in reinforcements for- beams,
ete., having their body portions composed of
concrete or analogous plastic materials. ‘
‘It ‘particularly relates to the type of rein-
fomements commonlv known as unit lmra or
15
,Ome’ of the objects’ of the invention is to
produce & unit
maximum efficiency:
. .- Another object ig to produce such a frame
20'that will keep its shape during transporta-
‘tjion and also while and after belncr placed in
themold around which the concrete eisfilled in.
_Other objects will appear from the herein-
after description.
g
d

ot effectually to take care of the tensile,
aheanng and compressivestressesand strains,

30 .aind which bar or frame is so constructed that i

it may. be produced at -a'miniinum expense,

-the arrangement of the parts, their relation’
" to.each other and the manner of théir con-
“nection with each other being specially such

“#8 to reduce the cost of the bar to & mimi-

muin, and at the same time enable it effec-

’tnslly to resist all stresses and strains which,

unless corrected w 111 produce cracks in the ;
. ess resisted, cause diagonal cracks to appear-
The invéntion is not restricted to. (letﬂlls i

. eoncrete.
do
_and permits within its spirit and scope many
shanges of more or less radical nature, sev-
eral of which are herein shown. It is thus to
be: umleratood ‘at’ the -outset that many
changes:in the forms herein illustrated, and
‘many apparentlv w1delv different variations

of the invention may be made without de-
_ parting’ from the spirit of the invention, for
‘which:Teason" the forms herein described or

illustrated in_the ‘accompanying drawing
shall humterpreted -as Hlustrative and fot in’
8 Yinmi nenae

a5

50

of eleinents,x nd - ln‘ cértam pecuhantles in
the: eonatruﬁon and’ urangvemem of -parts

| plane of the line 2 23 of Fig. 1.

girders;

ar frame \\_hl(‘]l will be of

In pursuarice of these ob]ects I have pro-:
& unit bar or frame having elements so
. dstributédiand connected thiat they will act .

1907 Serhl No. 882,155.
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lsubstantmllv as’ descrlbed and partxcularly .- ‘?

. pointed out in the subjoined claims.

¢ - Inthe accompanying drawingsillustrating

the present invention: T"xgure 1 15 a section of

60

a floor reinforgel by a- frame embodying m\' :

] ‘present mgpro\'ements
nal-section of a girder frame taken on the

.side elevation of the girdér rame. Fw 1i5
a side elevation of a modification’ thereof.

Fig. 6 is a cross section on the line
6—6 of Fw 4. " Fig: 7 is a cross section-on
the line 7—7 of Fw 4. Fig. 8 is a _cross sec-
tion on the line 8—8 of Flo'. 5. Figs. 9,10,
11 and 12 are cross sections of other modifi-
cations of the o'lr(ler frame. " Fig. 13 isa side

which Fig. 11 is a section. "Fig. 14 is a plan
view of a pOI‘thIl of a girder frame showing a
modified means for securing the. ccntenna
members to the girder frame. 15 is a
detail of a modified bracing member for spac=
ing the side elements.of the tension member
the ‘proper distance apart ‘and holding the
same rigid with relation to each other.-  Fig.
16 is a detail perspectn'e of one of the cern-
; tering members. : - e

i In “all of the forms hereln shm\n the'rein-
forcmg frame is illustrated as having each of

Fig. 3isa -~

Fig. 5 is a side elevation of another modifica -
: tlon

Fig. 7laalon¢ntudl—

65
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elevation of the form . of gmler frame of .
78

80

- its side members provided with two longi-

from each ‘other near the ends of the bars.
i. This form,,

- resist - tensile stresses.
bined- tensile and sharmv stresses which, un-
Tnear the supports. These bars.or. rods: are
as they themselves are’ concerned “of the
same construction throughout - the. several

forms illustrated. though thev are variously
t-connected in the different forms.

“which “1s ‘well known-in these:
frames or reinforcements. enables the bars to-
as well as*the  com--

umformlv(Ieswnated Aand A’ being insofar

In all the-

tudinally extending bars or-rods: arranged -
one above the other in planes which div erue..
90

100

*forms-illustrated ‘there are also shown sup- -
‘ports for the rods or bars by which the same -

i'dre connectéd with ‘each -other ‘and held in
. predetermined - relation not only  after the
l'concrete body of the ou'der has been formed

108

"around the- remforcement but -also prior -

! thereto,” the construction: ‘llustrated ‘being.

:such that all‘the elements: of the reinforce- -

_\ment are designed, . built, - delivered; -and’

110

- erectéd: with all parts sewrelv held together - .

I s0 that none will'be madvertently omitted’




- 50 . Referri

when' the' concrete is molded around the |

same, and when it is to be put on the job in
the frame it will be the same shape as when

" assembled. The rods or bars are hooped |

5 completely around .the concrete so as to
" effectually resist shears. ese supports are
also of a nature which enables them to take

care of shearing stresses and to transmit -
. strains to the tension rods or bars, and they

10- are shown as comprising ‘a series of longi-

ments connected with each other and with

the tension rods or bars so as most effectu-~

_ally to aecomplish the several purposes
15 stated.. The supports also comprise ele-
-~ ments by which the frame is centered hori-

* zontally and laterally in the mold which is

used in the process of molding the concrete
- around thé same. It is hereinafter, in its
20
the frame or reinforcement. - A netting E is
also provided and this netting .is shown as

. connected at various points of junction with

- -.the shear member B. ‘ ‘

25 - 1t will be observed that in the form of the
invention shown on' the first sheet of the
drawing, the two rods or bars A, A’, of each
side member are formed intégral with a web
a, the ends of which are split at the places

30 where the rod or bar A’ is to be bent up-

- wardly.

separately formed and. difféerent means of

connecting the two rods or hars of each side
member is preferred and will hereinafter be
described.. - o ‘ '
In all the forms of the tension member its
erpendicular element b is of strap or arch

85

form, and has its limbs connected with each-
other so that it may extend around the top,

40 bottom and two sides of the concrete and
thus form a hoop to ineloge the same.- While

- this element has thus far been referred to as

“ perpendicular’” it is not intended thereby

to state or imply that:it must be vertical, or

45 at right angles with the horizontal or longi-
tudinal elements of the frame. It would not

be a departure from the spirit of the inven-
tion to arrange some or all of these arched
rods at an inclination: = - ™ s

]  now particularly to the con-
struction shown on Sheet 1.of the drawing, it
will be observed that the arched rods b-of the

" shear member B extend over. the outside of
the side member A and are fastened together

56 at their lower ends by the transverse rods ¥’
which pass under the lower rods A of said

" gidé- member. - These rods b-are shown as
wﬂ?g: to the tgds b ;)l:llt th.i_sfm‘ogf of secl::r-'

in m together is only preferable, as they
60 ﬁy beAVtv;t.iEted around-each other or con-

nected in any desirable manner.  The shear |-

frame thus formed is attached to the tension
imember by means of transverse rods b
‘which are located above thé rods b ‘and ex-

5. teeid tiwough the webe a of the side members

tudinal, transverse and perpendicular ele-’

entirety, designated the shear member B of

-or otherwise

This form may bé employed, but a

:clips G which are secure

at the points where the upper rods A" are -

»bentu%wa:éily. -The rods 5* extend through ~
G v

tthe construction of the rod 5" and its relation

forms, are similarly bent to form eyes b

800.036

A. These rods are welded or otherwise se-.
cured in any desirable manner to the rods b
and to the webs @ whereby the shear member
B is held rigidly on the side members A .
C are brace rods-extending transversely of +,
the frame and through the webs ¢ thereof.
These rods are provided with nuts ¢ located -
on the inner sides of the webs a and nuts ¢’ -

-located on the outside of said wébs. By

means of these nuts the members A are ad- 45

justed the proper distance apart. = .~ ’

- D are the centering members which are

best shown.in Fig. 16 and are secured to the

frame by rivets extending.through the webs

a and flanges @ of:said member. S
The girder frames are connected together

by means of a netting E which extends from

80

.one frame to the other and: between the
-several arched rods, and is tied to the latter
'by means of rods e which extend longitudi«
nally of the frame-in s;_xabejs.formed between -

85
contiguous ‘portions of the iinder surface of
the arched rods and the uppeér surface of the -
netting, the latter being preferably bent, as
shown at ¢’ to form'a constituting a go-

-seat for the rod, which assiats in ;i)l-:ventlgﬁ

its-displacement. . This rod niay be weld
igidly secured™to the netting -

or arch rod, or b tKr Co

In Fig. 4 the webs a are dispensed with

o
and clips-F are substituted therefor. Theee .

-elips consist of a plurality of parts and are

held together around tlie upper and lower"
rods A 'and A’ of the tension members, by the
rods b*, which extend therethrough. This
form: of frame is also gr’ovided with -other
d on the lowerrodsg A

100

these clips G, . ST
TIn the form shown in Fig. 5 the rods b are '~ - .
dispensed with and the members F are se-
cured together by bolts .- In this construc-
tion the clips are also dispensed with, and .
the rods 5 (corresponding to the rods b’ of
the previous forms) are bent to-form eyes b,
through which the bars A, A, may be slipped.

‘This form of rod ' is also utilized in the form

shown in Fig. 9, which most clearly shows
116
to the members A, A, which latter may be '
welded to the walls of the eyes ', if desired. . -

- In the form shown in Fig. 9, the upper rods

b* corresponding ‘to' the rods 3* of the other
through which the bars A’,'A’ may be slipped
in assembling the parts,’and which may be
welded to said bars A’ A’, if desired. =~
. In Fig. 10 the rod 5® is shown as placed on
the g)eo_rtions of the up%o:' bars A* A’, which 125
are bent upward from the lower bars A, A. =~
In the form shown in Figs. 11 and 13, the
arched rods instead of being formed separate
from the-lower transverse rods §'; are shown = -
as formed in one piece therewith and as bs=- 139 -

110 -

120
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ing its ends joined together-at any place, by
welding or otherwise. In this form . the
arched rod is
verse, element 1s designated 5%." The rods
b* are secured to the upper bars A’ by eves i,
the ends of which are bent around $aid rods.

- In this construction the rods b* are used and

10

15

the clips G may be used if desirable.”

In the form shown in Fig. 12, the shear

member is shown as attached to the tension :
member; so as to be held thereby, by a rod

b* which is used in lieu of the eves h and rods
b or b® of the other forms. . This rod 5™ is
bent - downwardly intermediate of its ap-

proximately horizontal ends 5% so ‘as to ex--

. tend below the plane of the Jower fransverse

-element ‘or: rod 5%, as shown at 32

This

form of the device, preferably- though not:

20

necessarily, hias thé lower rod 4% integral with
the arched rod 5. When the parts are as-

~sembled, - the - horizontal ends #*! are at-

. tached to the arched rods by welding or

)

otherwise and extend through: the wébs of
the clips, and the intermediate part 5 ex-
tends downwardly between the bars A, A,

_ and forms seats fot a fastening rod I which

"sald seats and below the transverse rods or

30

extends longitudinally of the heéam within
elementsd®.- - . . .
"On the drawings each.centering member D

. consists of a plate having its body part split’

longitudinally to form two limbs ¢ and d,

one of which (as ') is hent laterally to form

‘an element which is adapted to engage the

35

40

flange @, . ‘Instead, however, of thus riveting .

- 50

side of the form while the other -de&)‘ends and
" engages the bottom of the fornr.:

his plate
is also “bent ' between “its.top and bottom
whereby. it may ‘extend 'partg' around_the
lower bar A, to the web or clip connecting

bars A and A’, its'upper portion mav.be se- '
, pper | )

cured, as by rivets .extending through its

it to the web or clip, it may be attached to or
connected with such connecting means by
mounting it on the bolt 7, when the latter 1s

" used, as shown in Fig. 8! Again, as seen in

Fig. 14, it may be attached to the web @ by
the brace-rods-C.. It will be seen that-a se-
ries. of ithese centering devices are arranged
at intervals along the length of each side ele-

" ment of the tension member, and they con-
stitute 'a’,most effective and  inexpensive

_.means for the purpose intended.

55

. 80

- ing the lengt . :
sired to :Eaee said side members, the latter
will be effectively mainthined at sich dis-.
tance when the outer nuts, or other suitable

6

A mddiﬁ(’_:ation of the last referred to brac-
ing mefins is shown in Fig. 15 in which, in--

stead of using the inner nuts ¢, a distance’

sleeve ¢** of length adapted to extend from
one side element of the tension. member to
the otheris employed. - Bvemployingsleeves
of different lengthis and selecting the one hav-.
h'of the distance apart it is de-.

elamping: meatis ‘employéd, are adjusted to

,036.

esignated 5* and the trans-

8

" clamp the side members against the ends of
" the sleeves. B :
‘In addition to the foregoin
' beam frame is provided with f
longitudinally-extending rods or elements %

~perform..verv umport
-structure. .

the present structure embodies many. fea-
. tures, which- give it important adwmtage

Among these should be noted the facts that L
-aim to give maXymum strength to the con-
crete and to protect the sanie against destruc-

concrete, extending over the tofp

the bottom,and two sides thereof, so as to'en-

resist vertical shear. The hooping of the

the entire length of the frame, so that the con-
crete. may be worked at a maximum com-

forcement does not depend upon their ad-

hesion to the concrete.

others of their very important puroses form
with the hoops a mesh or netting which serves
In fact the whole frame is so constructed.that
and that I
18 properly protected in case of fire and the
concrete surrounding the frame will not-be-
progress of a fire. )
crete surrounding the frame may hecome de-
‘maintain its initial strength. " The exposed,

easily be chipped off and replaced with new
concrete. ' This may be done by plasterers, as

new concrete in place.
terior concrete by expansion and contraction.

‘trgnsportable as a unit, in transit and at the
buildmﬁ
strengl.

 the tension member in the beam.

© It will be app'arent.fron'i”thé foregoing that

tion by fire. In pursuance of these purposes .
I'provide a frame which comprises a series of =~
hoops which inclose the main portion. of the

and along "~

{ the concrete inclosed in and surrounding the
same will be held in place by the net work. -
})art of the concrete mside the frame

dehydrated portion of the concrete may.

" The several parts of the frame: are con- . ;.
 nected in such manner as to make the frame '

g elements, each
_a plurality of

: ! 270
- and 5%, one above another, which are welded =
or otherwise fastened to the arched rods.and -
ant ‘functions in “the’

5

85

gage a-maximum area thereof in compression =~
and increase the value of the concrete to.

girders and beams is continuots throughout

80 ..

Ere‘ssiv’e’ strength. * It may ‘be mentioned
ere that by thus hooping the concrete the: -
‘| value of the vertical members of the rein- .
95
The series of hoops are connected with::
each other by rods or arms which among

erves 100
in case of fire to hold the concrete in place.

105

come loosened fronr_the frame during the =
The portion of the con--

110,

hydrated and of no further value, but the .~ =~
concrete within the area 6f the frame will =~ '

115 .

the mesh will act as an anchor to hold-the . -,
The mesh also pro- ...

_tects the steel members against the influence
of air by preventing the cracking of the ex- -

site; the frame is of maximum .125
th, ‘and strains are effectually trans-"- . .
‘mitted throughout from one hoop, loop or .. .-
stirrup. to" another throughout .the entire
‘series and from the metal in the floorslab to. ..
i 130 .

R
oo
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" tions
‘placed in positiqn in'the forms;and the proc-
.ess of building ‘up these frames is entirely

20

A0

o
foud

- hereby.

40

4
- .
. The attachment between the members of
the mesh or.netting is such that when the
concrete. is poured, a bond between said
members is secured through the wedge like

action of the concrete connection at or adja-
cent to the plases of contact of the hoopsand

longitudinal rods. A mechanical bond be-

tween the horizontal tension members and:

the conerete is thus secured. ©

‘The cost of the construction is reduced to a
minimum, 8s |
without the o jectionis incident to the prior
use thereof, for the reason that, as already

stated, a mechanical bond is secured between .

tengion members and the concrete; the
frame once fahricated is a unit in itself and is,
as such, abaglutely independent of connec-
a&jm | thereto after the frames are

a mechanical'one, the-entire frame being fab-

ricated by mdchine, so that duplicates identi-

cal: with each other in dll respects may “be
nidhed. AT TEEpeREs Ay

It wﬂl.;)f coufse _l;e uhde,rstobd ‘thét the

use of the term ““concrete’” as used in this

application is intended to be interpreted as

merely exemplary and as including any cém-
entitious or plastic materials which -may be

employed. -

rom the foregoing the tonstruction and "

advantages of ‘my improved reinforci
frame.for concrete and other plastic materia
will be apparent; and it will be seen that the
objects in view have been fully accomplished
It will be understood. that many forms
other than those herein set forth, and many
apparently. widely different variations of the
invention ——,ma.y,.be:made without departing

from the spirit of the invention, for which

- reason, as already fully stated, the fornis of

45

50

.....

the.inventidn hefein: deseribed or shown in
the accompanying: drawings, shall be inter:

reted merely as ‘illustrative -and hot in ‘a
lsnguage used in the following claims is in-

pnded to cover all of the generic and specific
features of the invention herein described
snd all statements, or matter relating to or
bearing upon the scope of the invention
which, as & matter of language, might be said

~ to fall therebétween. L

55

60

- Having now described my invention, what
I ¢laim as new and desire to secure by Let-
ters Patentis: _

..1. A reinforcement for concrete compris-
ing longitudinal menibers at the sides there-
of, and a series of continuous hoops, each ex-
‘tending transversely of the reinforcement

‘and adapted to inclose the main portion of

the concrete and attached to the side mem-
bers, and .means connecting the hoops with

65 emch other and extending longitudinallv of

lain found rods may be used’

¥ desire it "a;,l'so to be.understood that the

-each
or bars at each side of the frame with each . ...
125, .

four sides and extending above an

890,036

the reinforcement and fixedly united to said
hoops. ‘ o

2. A reinforcement for concrete conipriss

ing longitudinal members at the sides there- -

of, loops or stirrups ‘conneeted with said
members and located outside thereof and ex-
tending transvérsely of ‘the reinforcement,

‘each of said loops or stirrups having means

which comnects its limbs with each. other,
forming hoops adapted to inclose the main
body of the concrete ‘en all four sides, and
means extending- longitudinally of the rein-
forcement, arranged on each side thereof and

70

fixedly united to the side limbs of the hoops .-

and forming therewith a mesh or netting.
‘3. A reinforcing frame for concrete, com-
prising & pair of rods or bars extending longi-

tudinally of the frame and ‘arranged at each -
‘side thereof, one rod or bar of each pair hav-
‘ing its ends bent to a plane above that of the

other rod or bar thereof, to form compres-
sion elements, and shear elements compris-

85

ing hoops which extend transversely of the

frame and are adapted to inclose the main
body of the concrete on all four sides and are
fixedly conneeted with the longitudinal rods

90

or bars and with the comnpression elements, -

said shear elements provided with. longi-

tudinal. connecting rods which are fixedly
united to the hoops and are arranged at eac

‘side of the frame. - .

4. A remforcing frame for concrete, com-
prising a plurality of rods or bars at the sides
of the frame, a series of hoops extending

:transversely of the frame and adapted to in-

close the main body of the concrete on four
sides, and having eves which connect. them
with the rods or bars, and means connectin
the hoops with each other and fixedly united
thereto’and extending longitudinally. of the
frame. - ) C ‘
57 A ‘reinforcing frame for concrete, com-
prising a plurality ‘of rods or bars at each
side thereof extending longitudinally” of the
frame,; means connecting the rods.or bars at
the respective sides’of the frame with each
other, “and shear members having limbs
which ‘are arranged at the sides of said rods
or bars and are provided with transverse:
elements which extend through said connect-

ing means, said shear members being closed -
on four sides and extending abovée and be-.

low the longitudinal rods or bars and adapted
to inclose the main portion of the concrete.
6. A reinforcing frame for concrete, com-

,-5;} n
109
106
1.1-0: 2

115, .

120"

{)rising a plurality of rods or bars extending -
ongitudinally of the frame and arranged at. . .

side thereof, means ¢connecting

the rods
other, and shear -members having
which are arranged at the sides of
bars and are provided with transverse ele-

limbs.

id rods or.

ments which extend through said connecting, .

means, said ghear members beinﬁ o
belowthe.

tlosed on -

130
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lon'gifudinal' rods or bars and adapted to in-
.close the main portion bf the concrete gnd

means. extending longitudinally of the frame:
and ‘connecting the shear members with-

5 each other at each side of the frame.

7. A reinforcing frame for ¢oncrete,.com-
prising a plurality of rods or bars at each
side of the frame, extending longitudinally
thereof, means connecting with each other

10
arched rods arranged transversely of the
frame and. rovide(% with transverse devices
attached thereto and forming therewith
hoops which are ddapted to inclose the main
portion. of the. coneréte on four sides, and
means for connecting the hoops with the lon-
gitudinal rods or bars, comprising eyes to re-
*eive the latter and transverse devices which
e.ctend from the hoops through the connect-
20 ing means of the rods or bars.

‘8. A reinforcing frame for concrete; com-

15

ars at the sides thereof, a plurality of hoops
exteriding transversely of the frame and
adapted to inclose the main portion of the
“concrete on four sides, and means for secur-
mg the hoops to the longitudinal rods or bars,
-sa1d nteans being secured to the hoops and
having eyes through which. the longitudinal
‘Tods or bars. extemf S _ ' :
9. A reinforcing frame for concrete, com-
Fnslgpg a plurality of reds or barsextending
‘onﬁrt;udma}lny of the frame and arranged at
eac
-or bars at each side of the frame with each

25

30

35

other and arched rods arranged transversely |

of the frame and provided with transversely
extending devices which extend through the

connecting- means, said rods also provided

40 with eyes .throug-lh which: a pair of the longi-
tudinally extending bars extend.

10. A reinforcement for concrete, com-

prising a pair of longitudinally extendin

. rods-or bars at each si'(il- thereof, means cong
other, and a shear frame, comprising a. se-
ries. of arched rods arranged transversely of
the reinforcement, and' a. series of longitudi-
nally-extending rods cennecting .the: arched
rods. with each other and a series of trans-
versely extending: elements connecting the
limbs of the arched rods with each other and
extending through said. connecting means of
the longitudinal rods or bars.

50:

65

pprising &. plurality of longitudinally extend-
side limbs and supporting devices connected
with: the. tension members and bent between

60 the same, and means connecting the bent

portions of the supporting devices with the-

shear members.

12. A reinforcing frame. for concrete, com-
Ppriting a pluita]it{éqf' longitudinally extend- .
T8,

65 mg tension mem a series: of hoops ex-

the rods or bars. at each side of the frame,

grising a plurality of longitudinal rods or-

side thereof, means connecting the rods-

necting the members of each pair with each | nécted with the tension members.

- 11, A reinforcing frame for concrete com-.

m§ tension members, shear: hembers having
i1

tending transversely of the frame and adapt-
ed to. inclose .concrete on four sides, and
means for connecting the hoops with the ten-
sion members compTising a series of transs-
versely ‘extending devices the ends of which
are attached to opppsité side limbs. of the
hoops, said devices.'engaging thé tension
members and bent between the latter and
having their bent portions attached to lower
limbs of the hoops.

13. A reinfareing frame for concrete, com-
prising a plurality of longitudinally extend-
mg tension members, a series of hoops’ex-
tending transversely of the frame and adapt-
ed to inclose the main body of the concrete gg
on all four side, a series of rods conrecting *
the hoops with each other and férming there-
with a mesh or netting, means for conpecting
the hoops with the tension members; com-
prising a series of transversely-extending de-
vices the ends of w™ich are attached to oppo-

70
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85

“site side Jimbs of t ‘e hoops, said devices en- .

gaging ‘the tension members;and bent be-
tween the latter to a plane”approximately
that of lawer limbs of the koops, and a rod
extending’ longitudinally 4t the frame and
fastening the bent portiopes of said devices to
said lower limbs o .th\eﬁops. : L

14. A reinforcing %le for concrete, com-

90

prising a plurality of fods or bars extending
ongitudinally of thefframe and arranged at

95

| each side thereof, /separately formed clips

connecting: with each other: the rods or bars
at each side of the frame, and shear members

“having transverse supporting elementswhich. yog:

extend through said:elips.

" 15. A reinforcing frame for concrete hav-

ing at each side thereof a plurality of tension
rods dr bars, separately formed clips connect-

ing with each other the tension rods or bars 1¢s
1at, each side of the frame, means extending -
through said clips and connecting the rods or
barg at.one side of the frame with those at the:
other side thereof and shear members con-
110!
- 16. A reinforcing frame for concrete hav- -

 ing at each side thereof a plurality of tension:

‘Tods or bars, separately formed clips connect-
ing with each other the tension rods or‘bars:

 at each side of the frame, means extending 15
1 through said clips and connecting the rodser

bars at one side of the frame with those at the

 other side thereof and shear members con-
1} nected with the tension members, said shear
 1iembers consisting of a series of hoops ar- 120:
'ranged. transversely of the frame- andspro-
. vided with a series of connecting rods extend:-
ring longitudinally of the frame, means: for
-conneeting the shear meribers with the ten-

sion members and means extending across T25.

_the frame and through the clips and connect-

ing the ténsion members at one side of the:

- frame with those at'the otheér side thereof.

.- 17. A reinforcing frame for concrete, hav--

 ing tension rods.or bars at opposite sides: 136




e
thereof, shear elements connected to said
tension rods or bars, and means extending
across the frame :
bars for adjustably fixing the samjé in prede-
§ termined relation. with each other. B
.18 A.rei
?rmng a8
rames, eac
Yers secured together, said shear members
{0 ‘comprising hoops which are addpted to in-
close the main body. of the concrete on all

“fapr sides and are provided with connecting

lurality of spaced ‘reinforcing

‘|.rods extending lo

between the tengion rod or {'with a mesh or netting,

orcing means for concrete, €om-: E

-having tension and shear mem-.

.- 890,086

fixedly united to the
and’ a netting se-

itudinally - theéreof and -
oopsand forming there- -

15

cured to said prched rods and ext,_‘ehdipg from

one frame to another. ;

In witness whereof I:havé‘ hefeﬁht,d pet my "
‘hand at the city, county and State of New
Y(__)rk, this 27th ﬁof June, 1907. "

| IAN O ELLINGER.
In presence of: '
1. RicHARDS,

AviaN W. FooéE.




