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UNITED STATES

PATENT OFFICE.

FRANK FURNESS, OF PHILADELPHIA, PENNSYLVANIA.

FLOOR FOR BUILDINGS.

SPECIFICATION forming part of Letters Pa,tent No. 424,286, dated M&rch 25 18"—'-10
Apphm’rmn filed Decembm 20, 1889. Serial Nﬂ 334 388, (No model.) ..

To all whom at nual CoOTCerm: -
Be 1t known that I, FRANK I‘URNESS of.
Philadelphia, in the State of Pennsy lvama
have invented certain new and useful Tm-
provements in Floors for Buildings.
The following is a Speelheatmn of my said

1mplovements, referenee being had to the aec-
companying drawings, in which—

Figure 1 representsa vertical sectional view

throuo*h a floor embodying my improvements,

cert.:un stages in the construction of the ﬂomi

being 111(110&136(:1 on the right-hand side of the
view. Kig. 2 represents similar sectional
view throu oh a floor containing said i 1mprove-
ments in a mod1ﬁed form. I‘w 3 18 a sec-
tional view, on an enlarged seale, of a floor
constructed partly in a0001*dance with the
form shown in Fig. 1 and pmtly in accord-
ance with that of Fig. 2. Fig. 4 is a view in
perspective of one of the joists, and Fig. .5 is
a detail view illustrating the method by which

certain parts used i in 1&}71]10‘ the floor are con-.

structed.

In Letters Patent of the United States No.
416,907, granted to me under date of Decem-
ber 10, 1389, I have specified and shown a fire-

proot floor in which the concrete issupported |

upon iron flanges bolted on each side of tim-
bers whose tc-p and bottom surfaces are not
enveloped by the concrete, said timbers be-
ing supported uponiron girders. The neces-
sity for such snppmtmmnu ders at compara-
tively close intervals beneath the timbers in

- this method of construction arises from the
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fact that the timbers are not adapted to sus-
tain the weight of the concrete through any.
very long span, unless made so heawy as to |

be undeSlmble Consequently the girders
have to be used and are necessar iy below the
ceiling-line of the room beneath. TFurther-
more, in the under surface of said floor (which
is the ceiling of the room beneath) three dif-
ferent materials occur at intervals—viz., con-
crete, iron, and wood—+the lines of 311110131.116
between which require to be heavily coated
with plastering, in order to obtain a perma-

“nent and umfm m surface for the ceiling.

50

I have found that by the improvements
which I am now about to describe I can dis-
pense with the use of subjacent girders and

timbers, the spans of which may be of the full.

length for which wood is ever employed.
Moreover, I can obtain a practically uniform
surface of concrete on the under side of the

35

floor, so that the final wash or “ white coat”

{ Tor ﬁmshmﬂ the ceiling of .the room below

can be du*eetly applied without the interven-
tion of lathing or plaster, or can be dispensed
with altogether should the conecrete surface

1tself be deemed sufficiently decorative for
such ceiling. | _ .
- Referring to Fig. 1 of the drawings, A A

represent a series of timbers, which for the
purposes of the present description 1 term

“Joists,” without, however, meaning to imply -
by the use of Lhe word auny lmutatlon as to

the dimensions of the timber. These joists

may be of the full length for which floor-.

joists are used in ordinary wooden floors, or
may be even longer.
supported at their ends; but of course I do
not restrict myself to any particular method
of supporting them, for while one of the ob-

jects of my improvements is to get a long

span without the use of girders, yet the other
features of value would still remain, even
though such girders were employed.

Angle-irons B are bolted to the joists 1'engt,h- '

wise therewith; but these angle-irons, instead

The joists need only be

6o
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of being straight like those of my said pat-

ent, are bent so asto form a camber,asshown
in perspective in Ifig.4 and in section in the
right-hand side of IFig. 1. I prefer to apply
the angle-irons in the manner shown, so that
the ends of the flange are flush with the bot-
tom surface of the joist at each end thereof,
and 1 have found three inches in a floor of
elghteen feet to be a convenient helﬂht for
the apex of the camber. -

In Heu of arranging the camber-irons as
shown—namely, cuwing upwardly—it may
under some conditions be found desirable to
reverse the curve of such camber-irons with
like beneficial results. It will be understood
that in eithercase noserious deflection of the

camber-irons can take place without a shear-
ing action upon the bolts used to secure them
in p0%1t10n and while 1 prefer as a rule fo
employ the camber-irons curved in the direc-

tion shown in the drawings I desire it fo be

can, eonst] uct a concrete ﬁ1e-nproof ﬂ001 with | understood that I do notwish to limit myself

9o
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in this respect. The bolts 0, by which the

angle-irons are secured to the ;|01%ts may pass
entlrely through the latter, and thus bind the
three memberq together.

5 The joists havmn' been mounted with their
angle-irons in position, I now apply to the bot-
tom surface of each joist a gage-piece, pref
erably in the form of & lonntmdmal strip d
~of the triangular cross- SthIO n shown. These

10 strips may De eonvemenﬂy obtained by the
method illustrated in Fig. 5 where D repre-
sents an ordinary one-by-one plece of scant-
ling, which is sawed lengthwise upon the di-
agonal line D/, so as to obtain two strips of

15 trlann‘ular cross-section with sharp edges. A
false floor I (a portion of which is indicated
upon the right-hand side of Iig. 1) is then
supported upon the vertical postsJ, orin any
other convenient manner, with its upper sur-

- 20 face in contact with the sharp edges of the
strips d, which strips, being of uniform size,
form convenient guides for adjusting said
false floor at the proper distance beneath the
joists. Concrete orartificial stone in aplastic

25 condition is then poured in between the joists

until it fills the spaces between them, pref-
erably nearly to the top, and of course ex-
tends down below the angle-irons and bottom
surfaces of the joists, termma,tmﬂ flush with
the sharp edges of the gage-strips (Z as shown
at E, the fa,lse floor I heing of course removed
after the concrete floor hasbecome solid. The
concrete thus envelopsthe entire bottom sur-
face of each joist and its angle-irons, so that
the undersurface of the seriesof slabsis prac-
tically continuous, the feather edges of the
strips d affording Substantially' no interrup-
tion to the concrete surface in the ceiling-be-
neath, and being entirely inconspicuous.
When a floor of wood is to be laid on top
of the joists, as is ordinarily the case, I allow
the upper surfaces of said joists to project
somewhat above the top of the conecrete, so
as to afford “nailing” for the floor to be laid
thereon; but it is of course not essential that
the joists should so project above the surface
of the concrete-—as, forinstance, where tiling

18 to be laid thereon—or in case the concrete

itself is to be used for the floor-surfaceit may

be of a depth sufficient to cover the top of the

joists as well as the under side thereof. |
In Kig. 2 the only modification of the above

m ethod of construction consists of the method

of attaching the angle-irons to the joists.

Instead of fastemng the angle-irons B’ di-

rectly in contact with the mdes of the joists,
washers G, preferably of metal, are inter-
posed between the i inner surtace on the angle-
iron and the ad]
so as to leave an open space between ; said
proximate surfaces, as shown clearly on the
right-hand side of Fig. 2. The object of this
method of construction is to permit the con-
crete K’ to flowin behind the angle-irons and
65 lock 1itself fast upon them. This improve-
.ment, however, while offering a better hold

30

35

40

35

60

acent surface of the joist A’ '

the other features of construction, nor do I

limit its use to that connection, since, obvi-
ously, such improvements may be employed
with straight angle-irons, like those shown

in my patent before referred to, for the same

‘purpose as in the present case.
3 I have shown a form of floor in.

In Fig.
which upon one side of the joist the cam-
bered angle-iron B is attached in direct con-
tact therewith, while upon the other side the
cambered mwle iron B’ is provided with an
intermediate washer (.

I have before described the use of the sharp-

edged strips as a convenient method of ob-
taining gages for the adjustment of the false

floor; but it must be understood that I donot
limit my claim to the use of such strips for
that purpose. Thus nails or pegs (if driven
carefully in to the proper depth) or non-con-
tinuous strips may be substituted for those
which I have shown as the preferred form, 1t
being only essential that the gage shall be ot
such nature that when left embedded in the
concrete it shall not afford a substantial in-
terruption to the continuity or uniformity ot
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the under surface thereof, and it will of course

be understood that the gage-strips may be s0
arranged as to permit of their removal as the
spaces between the joists are successively
filled with the plastic concrete or cement.

Among the prominent advantages and dis-
tinguishing features of the 1mproved floor
above.described are the following:

By the use of the cambered angle-irons 1
am enabled to apply this system of fire-proof
floor construction to ordinary house-floors,
where it is desirable to employ wooden joists
of the full length usual in such structures
without supporting - girders visible in the
room below. The cambering givessuch stiff-
ness and strength to the timber as to permit
the use of much smaller joists than are even
used for wooden floors.

The angle-irons can readily be rolled in the
form desired at any ordinary mill, whereas

1ron girders such as are generally used in the
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construction of fire-proof floors can only be

obtained from a few sources and are,com-
paratively, very costly.

Fire-proof floors constructed in the ordi-
nary manner by means of brick arches be-
tween said girders are necessarily from fif-
teen to eighteen inches in depth or thickness;
but by the use of the present improvements
I find that nine inches is an amply sufficient
depth, and I thus not only economize greatly
in material, but avoid a very considerable
waste of space in the height of the building.
IFurthermore, by my method of construction
the under surface of the concrete is obtained
1n such a uniform condition thatI am enabled

IIg
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to save the expense of lathing and of several

coats of plaster upon the ceiling beneath,
since, as before stated, it 1s entirely feasible
to apply the finish or white coat directly
thereto. In fact, where the false floor I has

for the concrete, does not necessarily affect | been constructed of wood whose surface is

130
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uniformly grained a pleasing decorative ef- |
fect is thereby produced uponthe under sur-

face of the concrete, so that when the false

IO

floor is removed the ceiling may need no fur-

ther finish.

- Inexplainingmyinvention I have described

the use of wooden joists, because as a general
rule it is desirable to provide a suitable nail-

ing-surface for the boards designed to fur-

nish the tread of the floor; but it will be un-
derstood that in lieu of such wooden joists

iron strips or long thin plates may be em- |
‘ployed with equal advantages as a means of

support for the cambered angle-irons. In
fact, I have found from experience that any
material which will serveas a temporary sup-
port or scaffolding for the angle-irons may be

5

toms of said joists and angle-irons, the under

surface of such conerete being substantially
continuous, and flooring above said joists,
substantially as set forth. .

2. As an improvement in fire-proof floors,

a series of cambered angle-irons secured lon-
gitudinally thereon, a,conti_nuo_uspbody_ of con-
crete supported between said joists upon said

angle-irons, and flooring laid upon said

joists, substantially as set forth.

3. 'As an improvement in fire-proof floors,
the combination of a series of wooden joists,
a series of cambered angle-irons secured lon-
gitudinally thereon, washers interposed be-
tween said angle-irons and said joists, a con-

tinuous body of conecrete supported between

.

the combination of a series of wooden joists, .

35

10

- employed. | | ‘sald joists and upon said angle-irons and in-
Having thus desceribed my invention, I ! terlocking behind said angle-irons, and floor- 43

20 claim— | o I ing laid upon said joists, substantially as set
]1. As an improvement in fire-proof floors, | forth. o | L
the combination of a series of wooden joists, | | T RTTD L

~a series of angle-irons sécured longitudinally | - FRANK_ F URNESS‘Q“.

upon said joists, a continuous body of con- Witnesses: I |

25 crete applied between said joists, lending lat- JAMES H. BELL,
eral support thereto and enveloping the bot- | K. REESE.
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