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Yo all whon it ey concern:
Be 1t known that 1, Javes D. Carky, a citi-
zen of the United States, residing at Cleveland,

the county of h._,ﬂu\ zhoga and State of Ohilo
i o ¥
]___1_:3_.\;..1: imvented certainnew and useful Improve-

ments in Construction of Joists, Girders, or

“the Liake; and [ do herehy declare the follow-
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g to be a tull, clear, and exact deseription of
the invention, such as will enable others skilled
in the art to Mm-h 1t perts um to makeand use
i‘lu‘- SN, -

This invention relates to hm]dmu construe-
tion wherein beton or cement form tlle base of
the structure, the same betne interwoven with
metabiie struts, braces, tie-rods, or strengthen-
ing elementsarranged i predetermined order.

The objects of the invention are to attain the |

bost resuits by 1]1; peculiar formation of what
are called the " suspension-rods” and in con-
nection with this a peculiar arvangement of

stirrup-pieces ortie-pieces arrange o vertically

andl extending from the chords into the body

of the ecment and lmuxhllm'-.:lmntothﬂ hrace-
rods.

Aapt the stracture to the use of the siune in
connection with supporting-ptlars, wherebhy
hoth the chords and the suspension-rods are

ansed to embrace the upper end of the pil-

lar <, bringing the strain up:m the same.n op-
i osite diree tions,

- Other objeets of this invention will appear’
2l be apparent in the drawings and specifi-

callor.
‘This invention consists in the peculiar ar-
rangement and structural features as a whole

aml which will be huumtitm fully set lmth'

and clanned.

In the drawings, Figure 1 illustrates i joist
or giraer constracted of beton and iHustriting
th{* arrangement of suspension and f.'h(ml roul
and sthrrap-picees. Freo 2 llustrates in side
elevation the joist or-girder construction cm-
nioved in connection with 2 supporting-pitlar,
HHustyating thie upper end of said mlL—u extend-
Iny Llnmmh thie Jolst or girder to receive the
lower end of # billar to be stipported above it.
This figure tHustrates in modified construction
a tle or lateral supporting element composed
of spirally -arranged heavy wires and also

illustrates the manner in which the suspen-

sion-rods and chords embrace the upper end
of the pillar. Fig. 3 is a plan view of a por-
tion of Fig. 2, more clear 11;' showing the man-
ner 1n which th(_, suspension-rods and chords
surround the upper end of the pillar. Figs.
4 and 5 represent in section, longitudinal and
CrOss, the manner of securing the stirrup-
pieces to the chord-rods.

The manner of forming the girders or joists
is the usual process employcﬂ In heton struc-
tures, and it is with the arrangement of the
metallic element and their structural features
that this invention refers. These are com-
posed of suspension-rods A, which extend
from wall to wall, pier to pier, or pillar to
pillar, the same in cases where pillars are not
used extending a short distance beyond the
supporting parts and into the next structure,
as is usual.  However, in structures of this
type herotofore made these suspension-rods
have been so arranged and bent as that they
run for

ahruptly bent, forming sharp turns which
strain the metal at these tarning-points, de-
creasing its tensile value
resisting flexion, and this defect was located
Just at the portion needing the greatest
strength of resistance.

In arranging my suspension- IOLIH 1 eradu-

ally incline them toward the point contral
longitudinally of the beam, and preferably in
a curved direetion and causing them to meet
the chord-rod B at the longitudinal center & of
the joist, girder, or structure. Usually two of
the suspension-rods are employed; but more
may be. used, if desired or found necessary,
and the cross-scection of the same is predeter-

minetd dccouluw to the necessary str engtlh de-

sired.

Another very essential feature of my con-
struction, as lustrated 1in Figs. 4 and 5, 18
the construetion of the stirrup - pieces and
their attachment. to the stirr up-rod. Hereto-
fore these stirruap-pieces (¢ have been loosely
connected to the chord-rods and in some cases
have been formed U-shaped, the chord-rod

lyine on the bottoni of the stirrup and not

always in close contaet therewith, and thus,

a considerable distance parallel to or
| with the chord-rods B, and hence they were
St another object of this Invention is to

and also its value in-
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for instance, Should the chord-rod . be bent ‘Lt

- any pa,rtu,ul‘u' portion the " stirrup - picces

would not come up to it, and when thé cement

~ was packed in the structure the cemsnt would

IO

X5

20

'.25.

30

35

40

work between the under part of the chord~rod

and the seat of the stirrup, and thus the stir- |
rup would not support the chord-rod, and |
‘_.hence wonld detract from its value.

Those
familiar with strdctures of this nature will

fully appreciate this. objection where loosely-’
arranged stirrups are employed.

By my arrangement. as illustrated in Figs.
4 and 5 the stirrup-pieces are located on the
chord-rod and are pressed thereto and caused
to positively engage the same at the lower
end. Thus the disposing of the stirrups is
predetermined positive and not left to or lia-
ble to be disarranged by the unskilled laborer
employ?d in filling or tamping the beton.

As illustrated in Figs. 2 and 3 of the draw-

| nﬁ's, instead of using “stire up-pieces-a contin-.

uous rod arranged so as to brace the chord-

‘rods and the suspension-pieces may be em-

ployt,d These figures also illustrate the man-
ner in which the stricture may be employed
in connection with pillars D. In this case the

suspension-rods A and chords B are caused to

embrace the upper end of the column or pil-
lar D at its impost portion, thus bringing the
strain in both directions and in opposite direc-

tions, as at & d°, when the pillars are cm-

ployed and allowing the pillar to pass through

the structure to receive a superimposed pillar.

- By disposing the metal as above described
I attain great strength ot structure, economy
and positiveness in arrangement of the metal-
lic element, and convenience in assembling
the structure as a whole,.as it will be scen that
the elements of metal may be prearranged

with their coacting parts previous to locating |

them and filling in the cement or beton.

" In setting forth this invention I have called
attention  to. particular arrangements and
structural features of element, but do not wish
to be limited to thb SANE as they are described

or set forth.
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What I claim is—
- 1 To a combined cement and metalhc strl'lc-
ture, the combination with a chord member of

5 suspension member bent downwardly from

eachsupporting portion of the structure to &
poig -ongitudinally central of the chord mem-
ber meeting the chord member at said point,

and verticall y-disposed stirrup members sup--
porting the chord member, and means integral

with the said members adapted to positively
engage the chord member to hold the stirrup
members in fixed p031t10n subst&ntmllv as de-

‘scribed.

9. In a combined bpton and metallic struc-
ture, the combination with a chord member,
of a curved suspension member which meets
the first-named member at a point longitudi-

nally central thereof, stirrup members se-
cured to and supporting the chord member,
and means formed integral with the stirrup

members. adapted to poqltwely enﬂ*age the

chord member so as to retain said stirrup
members.in position.

- 3. Inacombined cement and metallic qun-i

ture, a chord member, a stirrup member sup-
porting the same at oné side thereof,and means
formed integral with the stirrup member

~adapted to positively engage the chord mem-

ber and retain the stirrup member in posﬂ;mn
substantially as set forth.
4. In structures comprising combined ce-

'mont and metal, the combination with a chord

member, of a suspension member bent, down-
wardly and meeting the chord membey at a

point longltmlmu,lly central thereof, a stirrup
‘member supporting the chord member, and

means formed 1111:(‘01‘11 with the stirrup mem-
ber to retain the stirrup member in pomtwn
substantially as descr ibed.

Signed at Cleveland, in the county of Cuya-
hoga and State of Ohio, this 14th day of Feb—-

ruary, 1908.
-J AMES D (/AREY.

Witnesqee
. B, DOVNM.LY

W. E. DO‘\TNFLLY.
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