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To all whom vt may conceri.: |
Beit known that I, EDWARD LLLOYD PEASE,
a subject of the Queen of Great Britain and
Ireland, residing at Hurworth-upon-Tees, in
5 the county of Dmha,m England, have invent-
- ed certain new and useful Impmvements in
the Consftruction of Floors and Similar Strue-
tures, (for which I have obtained a DBritish
patent, No. 10,783, dated May 31, 1895;) and
1o I'do hereby declare the following to be a full,
clear, and exact description of the mventlon
such as will enable others skilled in the art to

which it appertains to make and usethesame. -

This invention comprises certain improve-
15 ments which are applicable with advantage
to various kinds of structural arrangements
in which the tubular vessels of the kind de-
scribed in my Letters Patent No. 540,186,
dated May 28, 1895, and illustrated in the
20 drawings annexed thereto are employed in
combination with cement and the like hard-
setting material or with other means for se-
curing the said tubular vessels in their sev-
eral posmons as members of one structure,
25 such as a floor or the like. -
By the improvements COHStltlltIIlf" My pres-
ent invention the features and prmelple of
the above-cited invention are modified and
adapted for use in cases in which the continu-
30 ous interlocking of tubes may be advanta-
geously dispensed with, whether on the score
of economy and simplicity or otherwise, and
the modification is admirably adapted for a
system of construction which may be desig-
35 nated ‘‘trough-flooring.”
- The nature of myinvention and the means
for carrying it into effect are to be under-
stood from the description of the following
modifications, taken with reference to the
40 drawings hereto annexed.
I‘wure 1 illustrates in transverse sectional
view a series of separate or detached tubular

vessels or troughs a «, connected together

transversely by th'rough-bolts D. The ends
45 ¢ of thesetroughsmaybeturnedin, asshown
in Kig. 2, to prevent the concrete pushing
out at Lhe ends when under strain, the con-
crete being filled in the trough right to the

end., ThlS adds greatly to the stlenﬂ‘th When |

dstached tubular vessels ¢ a.

| there is only a single span and no abutment 5o

for the concrete to th rust against. Barssuit-

| ably serrated and attached in the manner

shown also in transverse sectional view in
Fig. 3 may be employed, in which ¢ is the
transverse or interlocking bar with serra- 55
tions, disk or hoop shaped extensions c/,
which are inserted.endwise into the loose or
The ironwork: -
or tension-resisting material as arranged in
these figures is easily filled with concrete or 6o
thelike hard-setting material, which is united
with the enveloping material consituting the
floor or other structure, thus forming a solid
mass through the entire thickness of the said
floor or the like structure; but inasmuch as 65
the concrete contains the ironwork or ten-
sion -resisting material in its tubular and
beam-like form, it being understood that the
said tubular vessels interlock the cement or
concrete within their converging sides, as 7o
shown more especially in Fig. 1, the tubular
vessels o are sometimes simply set apart, as
shown in transverse sectional view in Fig. 4,
being secured in their several positions and
praetlcally all interlocked together by the 75
hard-setting material in which they are em-
bedded. Arranged in this way they serve as
substitutes for solid bars or complete tubes,
securing the same or greater fensile strength
for the same weight of material in the for- 8o
mer case and at less expense than tubes can
be provided for in the latter case. FKloor-
tiles of suitable form may be embedded into
the cement or concrete charged into the tu-
bular vessels. 85
Fig. 5 illustrates an mrangement of tubu-
lar vessels for staircases in which the tubes

themselves form the treads of the stairs in

combination with concrete or the like hard-
setting material, which is ¢harged into them. go
Each tube « is bolted to a suitably-arranged =
support g on the bearer, but 1s otherwise se-
cured in position, and the tubes are all inter-
locked together in the manner described with |
reference to I Fig. 4. Inthe construction of a 95

spiral staircase the tubes would be tapered,

the larger ends being on the outside, and the
bearers and tubes would be suitably propor-
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tioned. Each tubular vessel a 1s secured in |

position by any convenient means, such as
by being bolted to a bearer, as described with
reference to Fig. 5, or by other equivalent
means; but the said tubular vessels are all
locked in their several positions as members
of a structural arrangement by the contour

‘which they impart to the cement embedded

into them, all transverse movement being
obviously impossible in this combination.

Figs. 6 to 9°, inelueive, illustrate a mode
of treufrh flooring in which the tubular ves-
sels or 1:1011&113 are secured to boarding or
concrete by tonn‘ue and-groove almnfremeut
the combination constituting a floor of greet
strength. -

Fig. 6 illustrates the tubular vessels ¢ with
their edges turned inward, so as to fit into
the grooves of the boards, and an iron tongue
¢ can be used to unite two flooring-boards to-
cether, at the same time interlocking the
turned-in edges of the tubular vessels, the
whole when suitably packed forming a strong
but where there are no
boards the said edn*es of the tubular vessels
may be interlocked by being turned into the
concrete or hard-setting meteriel, and holes

¢ are provided for uniting the concrete in
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one tube with that of another or giving a bet-
ter hold to the concrete on the iron. VWhere
weight is to be saved, the bottom part e* of
the tubes is suitably packed with straw or
the like fibrous material or left vacant, mill-
board being unsed to support the concrete
while setting. Fig. 7 1is a longitudinal sec-
tional view of a similar tube, the ends of the
tube « being turned up and nailed to the
struts, which abut against a central post 7.

Fig. 8 illustrates in transverse sectional
view the tubular vessels a, similarin arrange-
ment and mode of connection with Fig. G, but
with the under sides flattened, which can
obviously be generally substituted for the
more cylindrical form shown in the other fig-
ures of the drawings annexed to this specifi-
cation, with the advantage of increasing the
power of each such vessel to resist strains
through the under side thereof, approximat-
ing more nearly to the form of a bottom flange.

Fig. 9 illustrates in transverse sectional
area howmy improved construction of trough-
flooring can be adapted by simple devices to

present a finished appearance on the under

side thereof. The tubes a are separated by
a longitudinal lath 7, which is studded with

ells, S0 as to give a holdfast to the plaster.
The whole is secured by a through-bolt .

Fig. 9 is a modification of the connection
between the tubular vessel ¢ and the floori ing
of a more simple and cheaper character, in-
asmuch as the tongue-and-groove arrange-
ment 1s dispensed with and the tubular ves-
sel a is secured direct to a beam the edges of
which are overlapped by the edges of the tu-
bular vessel.

sels.
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Figs. 10 and 11 illustrate in transverse sec-
tional area a modification of flooring where
concrete only is used with the tubular ves-
In this case n is a thin sheet of wood-
pulp board inserted in the tubes a before the
concrete is filled in to support it while set-
ting, the lower part of the tube or trough re-
maining empty or filled with water.

It will be observed from the foregoing de-
seription, taken in conjunction with the sev-
eral figures of the drawings hereto annexed,
that the essential feature throughout the
modifications of my invention is the use of
open tubular vessels as beam-like elements
of strength in various structural arrange-
ments of treun"h flooring, and the several con-
structions described and shown are to be
taken as illustrating how readily such tubu-
lar vessels are combined with other elements
of construction for the purpose of forming
easily - constructed fireproof and durable
structural arrangements of this description;
but I would here remark that although the
tubular vessels will consist in many cases of
thin sheet-iron, yet strawboard coated with
hard -setting material, such as ‘‘petrifite,”
may be advantageously used in some of the
constructions embodying my invention, as
hereinbefore described.
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Having now described my invention, what 63

I claim as new, and desire to secure by Letters
Patent, 18—

1. 111 a structural arrangement forming &
floor or ceiling, the eombmetmn with open tu-
bular vessels having their edges turned in-

ward, of grooved bomds and a tongue inter-
1eek_i11g. the tubular vessels to the said floor-
ing, substantially as described.

2. In a structural arrangement forming a
floor the combination of open tubular vessely
a with tongue-and-grooved flooring-boards,
the grooves of one board receiving the edges
of the tubular vessels as well as the corre-
sponding tongues of the adjoining boards sub
stentlelly as described.,

In a structural arrangement forming a
ﬂoor the combination of open tubular veesele
o with flooring-boards in which each tubular
vessel is secur ed directly to a plank the edges
of which are overlapped by the cmrespond-
ing edges of the tubular vessel substantially
as described. |

4. In a structural arrangement forthing 4

floor, the combination with open tubular ves-

sels a, of grooved flooring-boards, the edges
of the tubular vessels engaging the grooves
of said flooring and a mass of hard-setting
material between adjacent tubular vesselg
and the flooring, substantially as described.

5. In a structural arrangement forming a
floor, the combination with tubular vessels ¢
having their edges turned in, of grooved floor-
ing, the grooves of said flooring engagingsaid
edges, a tongue interlocking the said vessels
i to the ﬂeormm a mass of hard-setting mate-
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rial carried inside of said vessels and occu- |

pying the space between adjacent vessels and
the flooring, substantially as described.

6. In a structural arrangement for floors,
- the combination with open fubular vessels ar-
ranged side by side and having their edges
turned in, of a hard-setting material filling
sald vessels and the space between them and

means for securing said vesséls together, sub-
stantially as desecribed.
In testimony whereof I affix my Slﬂ'na,tme
in presence of two witnesses.
EDWARD LLOYD PEASE
YWitnesses:
GEORGE JAMES CLARKSON
EDWARD THOMAS ELCOAT
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