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"UNITED STATES

PaTENT OFFICE,

FRANK FURNESS, OF PHILADELPHIA, PENNSYLVANIA.

FIRE-PROOF FLOOR.

SPECIFICATION formi ng part of Letters Patent No. 444,935, dated J anuary 20 1891,
Application filed November 4, 1890, Seml No. 370,299, (No modsl.)

Lo all whom it may corneeri:

Be it known that I, FRANK FURNESS, of
Philadelphia, in the State of Pennsylvania,
have invented certain new and useful Im-
provements in Fire-Proof Kloors, whereof the
following is a specification, reference being
had to the accompanying drawings.

In said drawings, Figure 1 represents a ver-
tical section through the floor at rightangles

to one of the supporting-joists, showing also

in dotted lines features which relate to the

method of laying the floor and which are not-
- permanent parts of the structuare.

Fig. 2 1s
a similar section through a floor, the same in
principle as that 'shown in Kig. 1, but differ-
ing slichtly in detaii. Iig. 3 is a side view
of one of the joists when the construction in-
dicated in Kig. 1 1s followed, Fig. 4 being a
similar side view of the joists according to
the structure shown in Hig. 2. Fig. 5 is a
view in perspective of the suspension-rod and
cage used in the process of construction.

Tn my Letters Patent, No. 424,286, dated
March 25, 1390, I have described a fire- proof
floor camprisiug joists of wood or iron upon
whose sides are secured cambered angle-irons
with a continuous slab of concrete or artifi-
cial stone completely enveloping the bottom
of the joists. I have also described the
method pursued in laying said floor, which
involves the leaving embedded in the con-
crete certain gage-strips which determine the
thickness of the concrete layer beneath the
joists. Said strips, though useful adjuncts
for laying the floor, ‘constitute no structural
portion thereot, but are perforce allowed to
remain and may require further application
of material to conceal them.

The presentinvention consists in a modifi-
fication of the joists themselves, and among
its objects are, first, toobtain greater strength

from a given amount of wood or metal, and

when wood is used a more perfect resistance

to fire; second, to permit a method of con-

struction which 1s not only much more eco-
nomical than that formerly described and

which can be used under conditions where

the former would scarcely be practicable, but
which,furthermore, enables me to remove en-
tirely the temporary supports relating only

or flange 75
threaded to receive a nut L. and should be

| not desirable as permmleni:. parts of the

struecture.

Reterring now to the dl"ﬁ;WlI]ﬂb and to the
type of the invention which is llustrated in 55

FFigs. 1 and 3,1 construct the floor as follows:

A A’ represent two parallel iron plates or
strips along whose opposite sides are secured
by means of riveted bolts C the angle-irons

B, which are preferably bent or cambered so

as to rise toward the middle of the span, as
fully described in my patent before referred
to. Sald plates A A’ are separatedand their
parallelism maintained by means of metal
blocks E, of any desired diameter, arranged
between them at the points throun‘h Whlch'
the bolts C pass, said blocks being thus Sup-
ported by the bolts. I also pr'efer to 1nsert
washers D D’ between the angle-irons and

the outer faces of the plates A A for the

purpose described. in my former patent. If

the span is a long one, I suspend at or near
1ts center a flanged plate I, which serves as

an additional support for the conerete where
the rise of the camber brings the flange of the
angle-iron some distance fmm the bottom
The structure thus described constitutes
the frame-work of the joist, the hollow inte-

rior of which is subsequently to be filled, to -

a greater or less extent, with the concrete at
the same time that the main body thereof,

constituting the floor, is poured between the

joists, and wlueh 18 to become 11113(}0‘161;1 Wlbh
said main body.

T'he joist-frames having been sunported in

any desirable manner at theu' ends, 1 proceed
to apply the concrete as follows: A numberof
hanging supports are suspended between the
plcmtes of each joist-frame, as indicated by the
dotted lines in Kig. 1. Kach of these sup-
ports (see Fig. 1) consists of a rod I, having
at the bottom a head J, upon which rests a
cross-bar I, having at each end a pr oJeotlon
The upper end of the rod is

provided with a removable gage-pin M, fitting
one or more holes through the. threaded por-
tion.
plates A A’ by means of a transverse piece
U, upon which the nut rests. Each piece U
being of uniform thickness, and the nuts be-

to the process of formation and which are | ing run upiward till they strike the gage-pins

6o

05

70

75

30

90

The rod is hung from the top of the

10Q



10

s

M, a uniform length can be obtained for the |

seveml supports. Upon the transverse bars

K timbers N N’ are placed, running parallel

to the joists, and on these is laid the false
floor O, which is thus suspended beneath the
bottom of the joist-frames at a given and uni-
form distance. The concrete is then poured
1n, both into the hollow interior of the joist-
frames and into the spaces between the sev-
eral joists. Itflows around the under side of
the joist-frames, thus completely enveloping
them beneathanduniting in a solid mass with
the concrete within them. When the con-
¢rete 18 set, the pin M 1s removed from the
SUSpEIlblOll -rods I,and the nuts L are run out
to a suffictent distance to permit the descent
of the false flooring O, which, together with

~the timbers N N/, is then lifted off from the

20

- 1n the usual manner.

10

‘bars K.

I'’he nuts L are then run completely
off from the upper ends of the rods I and the
latter are drawn downward through the con-
crete, leaving only small holes through the
same between the joists.. I then drop into
the open space between the upper portion of
theplates A A’ awooden stringer F, which may
project slightly above the level of the tops of
said plates in order to afford “nailing” for
the wooden flooring G, which is then anplled
Thus each joist is a
composite structure consisting of the iron

- frame with the intermediate mass Q of con-

crete, which

sald 1ntermediate mass is inte-
gral with the exterior slab P of concrete, that
eonqtltutes the main body of the floor. The
holes which have been left by the removal of
the suspension-rods I can readily be either
filled with concrete or plastered over, so that
I thus obtain the desirable feature of com-

~ plete envelopment of the bottom of the joists

40

_'50

« ¢, separated by meansof blocks 7,

The angle-irons 0 are

by the concrete, gaged to a uniform depth,
without leamno the gage-pieces for the tem-
porary floor: therein, as was required by the
method of construection formerly patented.
In FKig. 2 the system of construction is sub-
stantially the same, except that the frame-
work of the joists consists of wooden planks
Lhronoh
which pass the screw-bolts ¢, having nuts ¢’.
51111113,1*157 constmeted
and ::u’-ranned bemg preferably separated
from the 51(10% of the joist-frame by means of
washers d d’.

J"he method of suspendingthe

2 o 444 €35

temporary flooring and applying the concrete
1s the same as that which has ;|ust been de-
scribed in the case of the iron joist-frames:
but where wood is used for the joist-fr .:Lmes
I prefer to entirely fill up the intermediate
space between the planks a ¢’ with concrete
q, instead of leaving an open space above the
concrete for theinsertion of a “nailing-strip,”
since in the present instance the ﬂoormg q
may be nailed directly to ’rhe tops of the
planks.

In IFig. 8 is also shown a convement and
desirable form of oirder, which may be used
for supporting the ends of the joists, and
which counsists of the parallel iron plates R,

~(shown in perspective,) having interior cmnle-

irons S, which face each Oﬂlel and extend
the whole length of the plates. Conecrete T
1s poured into the open spaces between said
plates (a temporary bottom being suspended
therefrom in any convenient manner—as, for
instance, by the use of the suspension- -rods
above deseribed) and thus a composite girder

| as well as a composite joist is obtained.

In Fig. 4, » represents the concrete corre-
sponding to that indicated by the reference-

letter I" in Fig. 3.

I have found, tlmt by the use of the con-
crete as an integral part of the joist itself
great strength is obtmned, and thus the quan-
t1ty of wood or iron used is economized.
viously the greater the percentage of con-
crete in the floor as a whole the more perfect

18 its resistance to fire. .
Having thus described my inv entwu I

claim-— *

In a fire-proof floor, the combmatlon of a
series of hollow joist-frames open at top and
bottom, substantially as set forth, a pair of
flanged angle-irons secured along each of said
joist-frames, and a body of concrete extend-

ing into tbe hollow interior of the joist-

frames, enveloping the bottom edees and an-
gle-iron flanges thereof, and also extending
from Jol1st to. joist, the concrete within sa—ud
joist-frames being integral with the exterior
body thereof, substantia.lly as set forth.

FRANK FURNESS.

Witnesses:
JAMES 1. BELL
HENRY N. PAULJ Jr.
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