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To all who:m it may concer T: | |
Be it known that I, JoLvs KaAHN, a citizen

the county of W‘Lyne and State. of Mlchwan

have invented a new and Improved Flreprooi'j
Floor or Ceiling, of Whlch the followmcr is a

specification. | .
My invention 1elate& to floors a,nd cellmﬂ*s

composed of tiles of terra-cotta, cement, or
other material supported by compc>31te steel;

and concrete beams; and the objécts of my

improvement are to provide a fireproof floor
~or roof construction in which tiles may be sét
without the use of centering or false work, to
provide a floor or ceiling that is self—susta,m- }
ing from the first and that constantly becomes
stronger, and to provide composite steel and
concrete trussed beams that may be built up:

These ob-
jects I attain in the construction set forth in

wn sitw without the aid of molds.

the accompanying drawings, in which—

- Figures 1, 2, and 3 are cross-sections of por-.
tions of floor beams and tiles of diff
structions.

members for composite beams

tension members.

removed
Until recently it was the univeisal and stﬂl

18 the prevalent custom in building steel-frame
~ buildings to construct the floors out of rolled-
steel beams and terra-cotta tiles carried by t.

beams.

iently and safely spanned by flat arches of tiles.

The amount of metal in the beams must be
“considerable, and a moderate fire will cause
- the metal beams to buckle and dump the tiles. -

To obyiate the necessity of using the large

45

 when properly constructed meet the require--
~ ments mentioned; but in using these compos-

amounts of metal and to provide against the

floor being destroyed because of the beams
buckling under heat, engineers introduced
beams of combined metal and concrete, which

50 1te beams 1t has been necessary to provide

erent con-
Figs. 4, 5, 6, 7, and 8 are cross-
-sectlons of various forms of metal tension
Kigs. 9, 10,
and 11 are perspectives of V&I‘lOUS formcs of.
Fig. 12 is a cross-section
ot part of a roof-and its trusses; and Fig. 13
1is a perspective of said roof, two walls bemﬂ'-

Ject above the
ne
Where long spans are met, interme-
“diate beams areused. until the spaces between
the beams are such that they can be conven-

1 false Work or centermw to support the con-

{-crete until'it has hardened su Ticiently to carry -
~of the United States residing at Detrmt in '

the load, often a period of several weeks.

1-The mventlon ‘here shown overcomes the ne-
cessity for centering in that the metal of the
tension member 1s so rolled

only support the tiles of the floor or roof, but
also forms a mold for the concréte that is to
complete the trussed beam that shall be strong

‘enough when the concrete hardens to carry
the load expected. -

- The tension members for composite beams |
_- shown In the drawings are trough-shaped.,

‘being bent up frem sheets of thin steel and
_havmﬂ‘ tongues or auxiliary tencswn members
_struck up from the metal forming the bottom
of the trough and pl”OJeCtlI]O above the walls.

‘These tension members are in themsel

girders and are constructed of sheéts of suf-

,; ficient thickness to form beams strong enough
to support the tiles and the concrete that i 18

to unite with the metal to form the composite
‘beams.

their ends. resting on the walls of the building
or other floor or roof supports.
spaced apart the requisite distance and build-

1ng-tiles lowered down between them In
Figs. 1, 2, and 3 this combination is shown.
;The, tlles 1 92,-and 3 are formed to fit the
‘beams 4, 5, and 6. . The beam4 has upwardly-
. '_extendmw walls 7 and inwardly - extendmcf' |
flanges '8, upon which the tiles rest. The up-
_wardly—extendmo auxiliary members 9 pro-
anges 8, as shown, and are
.embedded in the concr ete 10, whlch fills the
trough and the space between the tiles. |
_-proteet the lower flat portion of the metal -
‘beam from heat below it; I may have the tiles

These box-girders are placed with

They are

To

projecting below the lower plate and fill the
space with cement or concrete, as at 11, or
add an even thickness of cement or other cems-
entitious substance 12 to the tile and plate,

from the bottoms. of the troue"hs slots will be

formed, through which the concrete 10 will
be expoqed and a union with the cement 11

and 12 will be formed at those points. |
2 the walls of the trough are shown to termi- :
nate in cylinders 13, that_ support the tiles 2.

In Fw‘

In Kig. 3 the walls 14 are formed with pro-

ves box- .
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jecting ridges 1'5 that fit grooves in the sides
- of the tiles.

In constructing floors ot these
beams and tiles each beam must be finally po-
sitioned after the tiles between it and the pre-
ceding beam are placed.

Fig. 4 shows a construction where the tiles
will rest on both the cylindrical flanges 16 and
the flat flanges 17.

In Figs. 5, 6, and 8 the semicylindrical por-
tions 18 of the bottoms serve to stiffen the
beam-—a desirable feature when constructing
heavy floors.

Fig. 7 shows the construction of Fig. 8 ex-
aggerated In that the semicylindrical portion
has been extended to take the place of the
sicle walls and forms an inverted trough 19,
while the side walls are omitted. The bot-
tom flange has turned-over portions to carry
the tiles, and the concrete i1s intended to be
molded between the tiles and the portion 19
and over the top of thesame. This construe-
tion forms a very rigid beam.

The auxibiary tension members 9 are pref-
erably tongues, as shown in Figs. 9 and 10,
that lie across the usual line of fracture of
combined concrete and metal beams: but, if
desired, they may be formed as shown in Fw
11. In thls construction the loops20 are struck
up from the bottom ot the trough and project
upward beyond the top of tle sides of the
trough. Concrete molded in the trough will
be held 1n these loops,and any tensional stresses
set up 1n the concrete will be transmitted to
the metal of the trough. .-

In Fig. 18 is shown & roof composed of tiles
21 and 22 supported by composite beams of
the same general character as above described.

The metal trough is shown in Fig. 10 and
has a flat bottom 23, inclined sides 24, and up-
wardly-projecting tongues 25. The sides are

formed with grooves 26 for the reception ot

the projections 27 on the tiles 21, by which

projections the tiles are supported. The tiles

21 have downwardly-projecting sides 28 and
flanges 29 projecting below the bottoms 23 to
serve as fireproofing. They are also provided
with overlapping portions 30 and with ridges
31 for positioning the auxiliary tiles 22. The
tiles 22 have overlapping portions 32 and de-
pending tongues 33, that are pushed into the
st1ll plastic concrete 34 and form a union with
the same, thereby holding the tiles firmly in
place. These tiles 22 serve to protect the con-
crete from the weather.

Having now described my improvements,
what I claim as my invention, and desire to se-

cure by Letters Patent, 1s—

1. In acomposite beam, the combination ot
a metal tension member comprising a trough
of uniform thickness having tongues struck
up from the bottom and extending upward
above the sides of the trough, and a cementi-
tious body filling said trough and extending
upwarcd around and above the tongues, said

768,285

tongues
stresses 1n the cementitious bhody to the metal
forming the trough.

9. In a composite truss-
tion of a metal plate and upwar {1]3,?-111 ojeeting
orooved walls, and auxihary tension members
projecting upwardly from said plate beyond
sald walls, all of uniform thickness, and a cenm-
entitious body molded on said plate against
sald walls and around said auxiliary members
and extending beyond the same, to form the
compression member of said truss.

3. In a composite structure, the combina-

yeam, the combina-

tion of a metal tension momhm of a tr Uss ot

uniform thickness, comprising a base and up-
war dlv-extendmw walls and having auxiliary

tension members projecting upward, blocks
of refractory material supported by said ten-
sion member, and a cementitious body united
with said base, walls and auxiliary members
and forming the compression member of the
fruss.

4. In a composite structure, the combina-
tion of a metal tension member of a truss of
uniform thickness, comprising a trough hay-
ing .auxiliary tension members projecting up-
ward from the bottom and grooved sides, tiles
fitting against the sides of said trough and
having projections to enter said grooves, and
a cementitious body filling said trough to form
the compression member of the truss, said
tension member adapted to support the tiles
and the cementitious body.

5. In a composite roof, the combination of
metal tension members of uniform thickness

comprising troughs having auxihiary tension
members projecting upwar - from the hottoms
and grooved sides, overlapping tiles fitting
against the sides of adjacent troughs and hav-
1ng projections to enter said grooves, concrete
1111110' sald troughs to form the compression
nembers of the trussed beams, and auxihary
tiles having overlapping ends forming covers
for said trussed beams.

6. A metallic tension member for reinfore-
1nge concrete beams comprisine a trough of
uniform thickness and upwardly-extending
auxiliary members struck up from the same
the walls of said trough heing grooved.

7. A metallic tension member for reinfore-
Ing concrete beams comprising a trough of
uniform thickness and auxihiary members
struck up from the bottom of the trough and
extending beyond the walls.

8. A metallic tension member of uniform
thickness for combined concrete and metal
trusses, comprising a flat portion and corru-

cated walls at an angle to the same, and aux-

iliary tension members struck up from the
same to form the diagonal members of the
truss.

9. A metallic sheet-metal tension member
for combined concrete and metal trussed
beams, comprising a trough having a bhottom

serving to transmit the tensional 05
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and side walls with inwa;rdlsr—projectina' por-

tions, and auxiliary members struck up from
the bottom of said trough. .

10. A metallic sheet- metal tension member
for combmed concrete and metal - trussed
beams, comprising a trough having a bottom
and sztde walls with mwardly-pro;]ectmw por-
tions, and auxiliary members extending up-
Wardlv from the bottom of the trough beyond
to top of said walls. ~

11. In a composite structure the eombma—-
tion of a metal tension member of a truss,

COIIIpI‘lSlIlﬁ' a trough having auxﬂl&ry tensmn

768,285

8

members pI‘O]@CtlHO’ upward from the bottom

and grooved sides, tiles engaging said grooved

sides and supported thereby, and a cementi-

15

tious body filling said trough to form the com-

pression member of the truss.
- Intestimony whereof I have swned mV name

to this specification in the presence of two sub- 20

scribing w1tnesses o
) JULIUS KAHN,

Witnesses: .
- F. L. Harn,
-EDWAR_D N. PAGELSEN.
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