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To all whom @t ma,y_ CONCETTL:
- Be it known that-I, JOSEPH STILWELL
SMALL, a c¢itizen of the Umted States, resid-
ng at the city of Piqua, in the county of Mi-
ami and State of Ohio, have invented certain
new and. useful Impwvemenh in Tubular
Framework for Concrete-Iron Construction;

and I do declare the following to be a full

clear, and exact desermtmn o1 the mventwn

such as will enable others skilled’ in the azt

to which it appertains to make and use the

same, reference being had to the accompany-
ing drawmn‘s and to the letters of reference

| mall{ed ther eon, Whleh form part of thisspeci-

cation.

This invention Ielates 0 1mprovements
in concrete-iron constr nction Wheleby the
greatest strength of the conerete 1S more
dclvant.:w*eously utilized by the combined
strength of a metallic flalne but heretofore
all fmmes have been so constmeted as to be

- either too light and frivolous or so heavy and
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~ other structure strono’el lighter, and mom_
durable than heretofme :-:md being farsupe-
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eombelsome that the objects sought have not
been attained, but on the contrary the strue-
ture has been weakened and made unsafe,
and to obviate these defects is the 111t1mate
object of my present invention, and to this

end this invention relates more dir ectly to tu-

bulazr framework for concrete br 1dges, build-
ings, floors, arches, &c.; and it consmts in
the pecuhar constr uetlon and novel combi-

nation of parts, as hereinafter descnbed, and
pointed out in the claims. |

The advantages of my form of f1 ame is ob-
vious, and it conmsts in the fact that tubes
allow an air-space which makes a lighter
and stronger frame, at the same tlme rein-
forcing and utilizing to greater advantage the
stlenﬂ*bh of the coner ete or other plastlc sub-
stance afterit sets, being simple in construc-
tion, more dumble and lastmﬂ* and making
the Whole building, bridge, arch, floor, or

rior to I-beams, T-bars, tmsted iron, or other
forms of frame in present use.

In the aceompanymﬂ' drawings 111115tra131nﬂ
my invention, and in which smular letters of

reference 111d1ca,te like parts in all the sev-

eral views, Figure 1 is a vertical longitudi-
nal sectional view of a portion of a br1dﬂ'e
embodying the fe&tur es of my mventlon

| Fig. 2

—_—

is a . plan view of two different st3 les
of tubulal frame used in floors or arches.

[Fig. 3 are detail views of the coupler. Fig.

4 18 a detail perspective view of a hanger and
support for supporting the steel ar eh_es and
laths or netting properly adjusted on a tube.
Figs. 5, 6, and 7 are vertical cross-sectional
views of ﬂoor's of differentforms of construc-
tion and modifications of the hanger. Fig. 8
18 a view of a portion of a bmldmn in seetwn

showing concrete brace and brace-tube 0011—- |

neetmﬂf‘ arch with floor of structure.

The Lubes A are left perfectly hollow- and
are placed in suitable numbers and distance
apart to compose the frame, which is of any
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desired . form, according to the structure to

be built, and where necessar y to lengthen
said tubes or to connect the horizontal tubes
with the vertical or upright tubes I use a
coupler B, preferably as shown in Fig. 3, con-
sisting of asleeve a, said sleeve bell’lﬂ‘Stl amht
T or elbow shaped or any form aecmdmﬂ' to
the connection, and coupling-pins b, althouﬂh
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any form of 'Coupler may be used—for in-

stance, the old style of screw-threaded coup-
ler—but these are not as readily adjusted or
as strong as my present Pouplel here shown
and deqcrlbed o

In Fig. 2 T have shown a number of paral-
lel tubes A as lald more especially in the
floors ot buildings and other structures, they

being connected at the ends at right anglesto
| the upright or vertical tubes A by means of
‘the couplers B. I have also shown in Fig. 2

another form of constructing the flame of
floors more especially adapted i arching
sewers, or bridges, as shown in Fig. 1, where

- the pmcﬂlel tubes A throughout the whole

floor are all connected at svutable distances
apart by means of short supplemental cross
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or brace tubes C at a right-angle plan to

tubes A and connected thel eto bv couplers B,
each row being so laid as to break joints w1th
those of the BB"‘(L row, thus forming a very

strong powerful frame which will support the

heawesb weight and strain. In bridges or

other structures (see Figs. 1 and 8) where it

1s necessary to do any arehing I strengthen
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the arch by a brace I, composed of concrete

or the same composition as the entire strue-
ture, having embedded its entire length,

| through its center a longitudinal brace-tube
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A, passing through an alr-chamber between
the floor and arch, thus connecting the arch,
by means of the couplers I3 and the parallel
tubes A, with the floor or other portion of the
structure.

The hangers D rest over and around and
are supported by the tubes A, the ends d of
said hangers D passing through slots or elon-

eated openings in the metallic gutter or semi-

circular-shaped supports E, said ends « then
passing downwardly through openingsin the
perforated metal laths or wire-netting, as pre-
ferred, are then bent or turned up, so that
they again pass through openings in said per-
forated laths or wire-netting and rest against
the bottoms of said semicircular supports I
and in connection with the laths or netting
help to support the semicircular support K,
said semicircular support I thus firmly sup-
porting and holding in position the metallic
arches G, as in the style illustrated in Ifig. 9,
and in Fig. 6 I have shown another style in
which the ends d of the hangers D are quite
short and stiff and fit tight up to the tubes A,
so that in this style they take the place of
supports E, as shown in Figs. 4 and 5, and
thus support the metallic arches G.

In I'ig. 71 have shown yet another style of
flooring and hangers. There here being no
arches, the wire-netting or perforated laths
rest directly against the conecrete, and the
ends d of hangers D come almost straight
down and are bent downwardly, then up-
wardly through openings in the netting or
lath.

It will be readily seen that this entire struc-
ture will be perfectly fireproof, as the tubu-
lar frame and all connections are entirely
covered and embedded in the concrete. The
outside surface of the building or structure
may be of imitation stone or other ornamen-
tal design. In constructing the rooms in a
building the entire tubular framework, com-
posed of the tubes A and other parts, 1s put
together and set up like a cage, and then the

concrete or other plastic substance 1s prop-

erly worked around it. The ceiling is of
course plastered against the wire-netting or
perforated laths which help to support it.

I am well aware that metallic tubes have
been used in the construction of girders and
beams and that an open frame or trestle
work composed of thin steel tubes have been
used for bridges and bodies of railway-cars,
and I therefore donot claim the idea of using

~tubes, broadly; but,

Having thus described my invention, what
I do claim as new and useful, and desire to
secure by Letters Patent, 1s—

1. In a building or other structure con- 6o

structed of concrete or like hard plastic ma-
terial, the combination therewith of the floor
portion having the internal longitudinal tube
A, pillars having an internal longitudinal
tube A, the arch having an internal longi-
tudinal tube A, the concrete brace ll, pro-

vided with an internal longitudinal tube A’

passing through an air-chamber between the
floor and arch, the anchoring of the arch-tube
to the vertical tube of the pillar, as well as
connections of all the tubes, by means of a
coupler BB, comprising a sleeve and pins, sub-
stantially as shown and described.

2. Thecombination therewith in a building
or any structure, constructed of concrete or
like hard plastic material; of a frame formed
of tubes A, carrying hangers D formed with
ends d to support wire-netting or laths: semi-
circular-shaped supports E having elongated
openings to receive ends d, so as to support
metallic arches G; substantially as and for
the purposes shown and described.

3. In a Dbuilding or other structure con-
structed of conecrete or other like hard plastic
substance; the combination therewith of a
tubular frame, carrying hangers to support
the perforated laths or netting; said hangers
provided also with supports for supporting
the metallic arches, all substantially as de-
seribed. | |

4, In a Dbuilding or other structure con-

structed of concrete or like hard plastic sub-

stance, of pillars provided with an internal
longitudinal tube, an arch having an internal
Jongitudinal tube, a brace constructed of con-

crete, or equivalent material, said brace hav-

ing an internal tubular brace, the latter pass-
ing through an air-chamberbetween the floor
and the arch, and connecting the arch with
the floor or other portions of the structure,
substantially as shown and described.

5. In a structure composed of hard plastic
material, the combination therewith of a tu-
bular frame; carrying hangers supporting
perforated laths or netting; supports to sup-
port the arches; an arch provided with atubu-
lar brace extending longitudinally through-
out its center and connecting said arch with
the floor or other part of the structure: the
couplers of the tubes instead of screw-thread-

ed ends: consistingof a sleeve and pins; sub-

stantially as shown and described.
In testimony whereof I affix my signature
in presence of two witnesses. |
JOSEPH STILWELL SMAILL.
Witnesses: |
BLANCHE RUSSELL,
C. G. PIERY.
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