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UNITED STATES

PATENT OFFICE.

WILLIAM ORR, OF TRENTON, NEW JERSEY, ASSIGNOR TO THE NEW JERSEY

WIRE CLOTH COMPANY,

OF SAME PILACE.

FIREPROOF CONSTRUCTION.

SPECIFICATION forming part of Letters Patent No. 582,308, dated May 11, 189,

Application filed January 4, 1896, Serial No, 574,312,

(No model.)

To all whom @t may concerm:

Be it known that I, WILLIAM ORR, a citizen
of the United States, residing at Trenton,
county of Mercer, and State of New J ersey,
have invented certain new and useful Im-
provements in Fireproof Constructions, fully
described and represented in the following
specification and the accompanying draw-

1ngs, forming a part of the same.

The ob,]ect of the present invention is to
provide an improved fireproof construetion
adapted especially foruse as a combined floor
and ceiling construction, the especial object
of theinvention being to provide an improved
construction employing metal-plate joists and
metallic lathing to support a floor of concrete
or other similar plastic material.

I aim particularly at the formation of a con-
struction in which it is necessary only that
the floor-joists be stiff enough on their depth

to carry the required load, the setting of the

concrete or other plastic material in the
meshes of the lathing securing an anchorage
which prevents thrust against the joists,

making 1t unnecessary to provide the heavy

flanges usually employed to give the joists

| 51de stiffness.

While, however, the invention is especially
adapted for use in fireproof floor and ceiling
constructions and the invention consists in
part of features therein, the invention in-

cludes also certaln features of construction

and combinations of parts which may be used
in other conerete and similar constructions.

As a full understanding of the invention
can best be given by an illustration and de-
tailed description of constructions embody-
ing the same, such a description will now be
ogiven in connection with the accompanying
drawings, forming a part of thisspecification
and showing constructions of the preferred
forms, and the features forming the invention
will then be specifically pointed out in the
claims. |

In the drawings, Figure 1 is a section of a
complete floor and (?81111]0' construection, the
section being taken transver sely to the floor-
beams and the floor and ceiling concrete be-
ing partiaily broken away to show the con-
struction. Fig. 2isacross-section on the line
2 of Fig. 1, showing the concrete in part of
the construction.

Fig.3is aplan view, partly

in section, of a portion of the construction

complete without the concrete. IKig. 418 a
detail section on the line 4 of Fig. 1. Fig. 5
is a detail section similar to Fig. 2, showing a
slight modification. Figs. 6 to 8show a modi-
fied constr uction, w hlc,h may be found quite
efficient, in which the arch may be supported
with less weightof metal than in the construc-
tion shown in' Figs. 1 to 5. Fig. 6 1s a view
similar to Fig. 1. Fig. 7 is a hm izontal sec-

‘tion taken 1)1’11011‘3‘}1 ‘fhe I-beams above the

arch and with the joists partly broken away,
the plastic material and lathing being omit-
ted. I7ig.8 1s a vertical eross- Sectloll on the
line § Of IFig. 6.

Refelrmfr to said drawings, A are the floor-

{ beams, Whi@h are shown as of the common I

form, and I the floor-joists, extending be-
tween. the beams and formed of compara-
tively thin metal plates.
construetion shown in Figs. 1to 5 are formed
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"These joists in the

of quite wide plates of metal provided at

opposite ends with feet 10, which may be
formed on but are preferably riveted or oth-
erwise secured to the plates and rest upon
the Jlower flanges of the beams A, so as to
support the joists, and the joists are pret-
erably held in position and partially sup-

75

30

ported by means of metal hangers 11, which |

depend from the tops of the beams and ex-
tend beneath the lower edges of the joists,

these hangers in the construction shown be-

ing secured to the beams by clips 1, hooked
over the top edges of the beams and pro-
vided with openings through which the hang-
ers 11 are passed and adjustably secured un-

der the proper tension by means of nuts, as-

shown, or in any other suitable manner.

While the joists are preferably supported

both by the lower flanges of the beams A and
by the tops of the beams through hangers, it
will be understood thateither of 1311686 means
may be found sufficient in some cases and
used without the other. The construction is
illustrated as applied in connection with the
common I floor-beams, but it will be under-
stood that other forms of beamsmmay be used
and the joists supported-thereon by hangers
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or in any other suitable manner, and that

the joists may be supported by the walls of
a building instead of by floor or other beams.
The joists I3 form the supports for the
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floor, which is formed of a body of concrete
or other similar plastic material held by me-

tallie lathing carried by the joists, and in

the preiferred construection shown, and which
in itself forms a part of the invention, the
floor-concrete 1s so supported as to form an
arched floorand a ceiling combined therewith

which is supported by the joists at some dis- |

tance below the floor, so as to form arched
air-spaces between the floor and ceiling. In
this construction the lathing is supported as
follows
B and curved so as to form an arch extend-
ing between the beams A are supports 12,
which may be formedintegral with the joists
B, but when wide joists are used, as in the
construction now being described, preferably
consist of angle-plates bolted to the joists,
these angle-plates being shown as offset for
a purpose presently to be described. The
flanges of these angle-plates are provided
Wlt]l perforations 2 at intervals throughout
their entire length, and through these perfo-
rations are passed thehooked ends of rods 13,
which support the lathing ¢, these rods 13
being either woven into the lathing, as shown
1n the drawings, orhaving the lathing secured
thereto 1n any suitable manner. Upon the
lathing a, which may be of any suitable form,
either woven wire, as shown, or perforated
sheet metal, 1s applied the body of floor-con-
crete C, which fills the space above the sup-
ports 12 to the tops of the joists and beams,
and upon which a board floor may be 'plcleed

11 desired.

The construction thus far deseribed is com-
plete in case a separate ceiling is not to be
made, but one of the objects of the invention
1s to provide a floor and ceiling construction
with alr-spaces between the two, and the ceil-
ing construction will now be described.

In the construction shown in Figs. 1 to 4
the angle-plates forming the supports 12 are
offset, as previously deSCl‘le"d and from the
1*11?91:8 by which the offsef pl‘lteq 12 are se-
cured to the joists B, and inside the plates,
are hung supports 14, which are hooked over
therivetsand aboutsupporting-rods 15,which
extend along beneath the lower edges of the
joists B, thebe rods being woven 111f0 the ceil-
ing- lathmn' b, as shown in these figures, al-
though the}f may be separate from the lath-
ing and the latter secured thereto by lacing
orin anyothersuitable manner. Theflanges
of the beams A may be covered in any suit-
able manner, but, as shown, supporting-rods
16 are hooked into perforations in the joists I3

on opposite sides of the beams A and pass

~around the lower flanges of the latter, and
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upon these rods 16 is supported metallic lath-
ingc. Abodyof plastic material D is applied

to and supported by the rods 15 16 and lath-
ing b ¢, thus completing the ceiling construc-
tion and extending the same below and about
the beam-fianges.

It will now be understood that the angle-
plates forming the supports 12 are offset from |

: Upon opposite sides of the joists

582,308

| the joists B especially for the purpose of re-

ceiving the hooked hangers 14 inside the
plates, and that if the ceiling be otherwise
supported the supports 12 may be formed on
or secured directly against the joists B.

As shown in Figs. 1 to 4, the rods 13 and 15
are corrugated transversely at short intervals
throughout their length, so as to secure the
tensile strength of the rod in addition to the
bending resistance, and the rods may be
formed therewith or secured thereto in any
suitable manner, the rods and lathing then
being embedded in the concrete or similar
Ulabtm material. These corrugated rods may
be formed very simply and cheaply by cor-
rugating-rolls or other similar convenient
devices in the formation of the rods or lath-
ing containing the rods.

In Kig. 5 is shown a slightly-modified con-
struction in which the arched supports 12 are

flat pieces of metal secured to and offset irom

the joists B and the rods 13 are hooked over
the edges of the plates between them and the

joists B instead of through perforations in

flanges on the plates. In this construction
also the rods 15, which support the ceiling-
lathing b, are passed through openings pro-
vided in the lower edges of the joists I and
supported thereby instead of by separate
hangers 14, as in the construction shown in
Ifigs. 1 to 4. In this construction also the
rods 13 15, instead of being woven into the
lathing « b, as in the construction shown in
Figs. 1 to 4, are separate therefrom and the
lathing secured thereto by lacing or otherwise.
Therods13 15, moreover,are shown asstraight
instead of Lhe prefery ed corrugated form pre-
viously described, asit1s obvm usthatstraight
rods may be used in constructions embody-
ing the general features of the invention.

In the constructions thus far described the
thrust of the arch formed by the supports 12
and the lathing and concrete carried thereby
is borne by the wide plates forming the joists
B and by the beams A. .

In Figs. 6 to 8 I have shown a construction
in which the thrust of the arch may be sup-
ported with less weight of metal than in the
constructions shown in Figs. 1. to 6 and by
which also the thrust of the arch may be sup-
ported practically without thrust on the
beams A or other supports of the joists, which
latter feature is especially important where
the joists aresupported by the walls of a build-
ing. In the construction shown in these fig-
ures the webs of the joists B are quite narrow
and the joists B and supports 12 are prefer-
ably formed integral and consist of arched T -
plates, as shown, these beams being inverted,
so that the cross-bar is at the bottom of the
web and forms the flanges constituting the
supports 12. The rods 13, lathing ¢, and con-
crete C are supported in this con,struetlon by
these supports 12, as in the construction pre-
viously described, except that the rods 13 and
lathing thereon are shown as simply laid upon
the tops of the flanges,which construction will
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be found efficient with stiff lathing or rods,
especially where the joists are placed quite
close together, as shown. The flanges form-
ing the supports, however, may be perforated
and the hooked rods used as in the other con-
structions, if preferred, and the hooked-rod
construction is important in some cases and
in connection with the arched supports forms
a specific feature of the invention.

The thrust of the arch is supported by the

tensile member K, which is shown as formed
of a metal bar or plate resting upon the lower
flanges of the I-beams, although it will be un-
derstood thatit may be supported in any other

suitable manner, either on the I-beams or

with beams of other forms or on the walls. At
its opposite ends each of the tensile members
E is provided with a vertical flange 3, which
receives the ends of the compression members
B, so that the compression of the arch is sup-
ported by these flanges, and thus resisted by
the tensile strength of the bars E. The com-
pression and tensile members 3 K may be se-
cured together by riveting or otherwise in-
stead of using the fl
struction shown will be found simple and effi-
cient. Between the compression and tensile
members B K are preferably placed at inter-
vals supports 17, these intermediate supports
being riveted, clamped, or otherwise attached
to both members. It will be understood, how-
ever, that these intermediate supports will
not be required in all constructions.
bars E support the rods 15 and lathing 0 of
the ceiling, the rods 15 being secured to the
bars in any suitable manner. Asshown, the
rods extend along beneath the bars and the
ends of the rods are hooked about them, so as
to be supported thereby. o
It will be obvious that the joists shown in
Figs. 6 to 8, having the webs and flanges form-
ing the supports 12 formed integral and con-
sisting of T-plates with a. narrow web, may
be used withoutthe tensile members K in con-
structions in which no ceiling 1s reguired or
with the ceiling supported in any other suit-
able manner, but it is obvious that in such
construections the thrust of the arch will be
supported by the I-beams, and such a con-
struction 1s not so well adapted for heavy

floors, and especially where the joists are sup-.

ported by the walls of the building.

It will be understood that many other modi-
fications may be made in the constructions
shown without departing from the invention,

and I am not to belimited to the exact form

or arrangement of parts illustrated.

What is claimed is—

1. The combination of joists formed of
plates supported on their edges, whereby the
pressure of material supported by the plates
is ‘exerted edgewise of the plates, metallic
lathing between and supported by said joists

and curved longitudinally of the joists to

form horizontal arches, and a filling of con-
crete or similar plastic material applied to
sald lathing, substantially as described.

anged ends, but the con-

The

2. The combination of joists fomied of

plates supported on their edges, whereby the

pressure of material supported by the plates
is exerted edgewise of the plates, arched sup-
ports on the opposite side faces of said joists,
metalliec lathing carried by said supports and
curved longitudinally of the joists to form
horizontal arches, and a filling of concrete or
similar plastic material applied to said lath-
ing, substantially as described.

3. The combination of joists formed of
plates supported on their edges, whereby the
pressure of material supported by said plates
is exerted edgewise of the plates, metallic
lathing between and supported by joists and
curved longitudinally of the joists to form
horizontal arches, a filling of concrete or simi-
lar plastic material applied to said lathing,
and a ceiling of metallic lathing and plastic
material below said arches, substantially as
described. |

4., The combination of joists, arched sup-
ports on said joists, rods extending frans-

versely to said joists and carried by said sup- -

ports, metallic lathing on said rods curved
longitudinally of the joists to form arches,
and a filling of concrete or similar plastic ma-
terial applied to said lathing, substantially as
described.
5. The combination of joists, arched sup-
ports on said joists, rods extending trans-
versely to said joists and earried by said sup-
ports, metallic lathing on said rods curved
longitudinally of the joists to form arches,
a filling of concrete or similar plastic material
applied to said lathing, rods supported by
said joists and extending transversely to the
joists below the arches, and a ceiling of me-
tallic lathing and plastic material supported
by said rods, substantially as described.

6. The combination with beams, of metal
joists B supported by said beams and formed

of metal plates. supported on their edges,

whereby the pressure of material supported
bysaid platesisexerted edgewise of the plates,
arched supports 12 on said joists, and arched
metallic lathing and plastic material carried
by said supports, substantially as described.

7. The combination with beams, of metal
joists B supported by said beams and formed
of metal plates supported on their edges,
whereby the pressure of material supported
by said platesisexerted edgewise of the plates,
arched supports 12 on said joists, arched me-
tallic lathing and plastic material carried by
said supports, and a ceiling of metallic lath-
ing and plastic material, substantially as de-

scribed. |
8. The combination with beams, of metal
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joists B supported by said beams, arched sup-

ports 12 on said joists, rods 13 carried by said

supports, and metallic lathing and plastic

material carried by said rods 13, substantially
as described. | |

9. The combination with beams, of metal
joists B supported by said beams, arched sup-

| ports 12 on said joists, rods 13 carried by sald

130
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supports, ceiling-rods 15, and metallic lath-

1ing and plastic material carried by said rods

13, 15, substantially as desecribed.

10. The combination with beams, of metal
joists I3 supported by said beams, arched sup-
ports 12 on said joists, rods 15 carried by said
supports, rods 15 supported by said joists at
their bottom edges, and metallic lathing and
plastic material carried by said rods 13, 15,
substantially as described.

11. Thecombination with the flanged beams
A, of the metal joists ID extendingfrom beam
to beam, flanged supports 10 secured to said
joists and resting on the flanges of said beams,
and hangers 11 for the joists extending over
the tops of the beams, substantially as de-
seribed. |

12. A joist formed of a plate B provided
with arched flanges extending transversely 1o
the plate, and perforated at suitable inter-
vals for the attachment of metallic lathing or
lathing-supporting rods, substantially as de-
scribed. .

13. A joist formed of a plaie I3 provided
with arched perforated flanges extending
transversely to the plate, in combination with
rods hooked tosaid flanges and metallie lath-
ing supported by said rods, substantially as
(escribed.

- 14. A joist formed of a plate B provided
with arched supports and having perforations

at its lower edge in combination with floor-
rods on said supports, ceiling-rods extending

through the perforations, and lathing sup-
ported bysaid rods,substantially as described.

15. A joist formed of a plate B provided
with supports oftfset to leave a space between
the supports and the face of the plate, sub-
stantially as described.

16. A joist formed of a plate B provided
with supports offset to leave a space between
the supports and the face of the plate and

having perforations at its lower edge, sub-

stantially as described. |

17. A joist formed of a metal plate Is pro-
vided with arched supports on the face of the
plate, said plate projecting below the supports
and having perforations arranged in substan-
tially a straight line at its lower edge, sub-
stantially as described.

In testimony whereof I have hereunto set

my hand in the presence of two subsecribing

witnesses. .
WAL, ORR.

Witnesses: :
R. I.. VANDEGRIFT,
E. W. ARNOLD.
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