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- To a,ZZ whom ¢ may concern:

Be it known that I, WiLLIAM ORR, a eltlzen
of the United States_, residing at Trenten
county of Mercer, and State of New Jersey,
have inveuted eertam new and useful Im-
provements in Fire-Proof Construction, fully
described and represented in the fellomnn
specification and theaccompanying drawings,
forming a part of the same.

In ﬁre -proof floor and ceiling construction
1t 1S necessary that the ﬂoor—beems be thor-
oughly protected against the action of fire.
For this purpose arches of hollow or common
brick or tile are generally laid between the
floor-beams.
as the tiling bas to be made of great strength
tocarry the heavy load, and the tile and brick
and layingof thesameare very expensive. In
the case of the arches, also, the under sides of
the floor-beams are lefl exposed unless pro-

- tected otherwise, as by metallic lathing.

30

35

40

The object of the present invention is to
providean improvedfloorandceiling construc-
tion which shall avoid the use of these brick
arches and similar constructions, thos reduc-
ing the weight of the structure, while at the

same time all the fire-proof qualities of the

brick-and-tile construction are retained.

To this end my invention consists in cer-
tain constructions and arrangements of parts,
all of which will be particularly deseribed in
the following speclﬁeatlon and pointed out
in the elalms

For a full understanding of my invention a

'detalled description of eonstruetlons embody-

ing it in its preferred forms will now be given,

reference being had to the aceempenvmw
drawings, foumntr a part of this specifica-
tion, in which—

Figurel 1s asectionof a floorand ceiling con-
struction transverse to the beams, showing
one application of my invention. Fig. 2 is a
section on the line 2 2 of Fig. 1. Fig. 3 is a
section on the line 3 3 of Fig. 2. Fig. 4 is a
section similar to Fig. 1, taken on the line 4 4

~of I'ig. 9 and showing a construction employ-

ing hollow lathing-blocks. THig. 5.1s a section
on the line 5 5 of Hig. 4, showing the hollow-

- block construetion before and after the appli-

50

cation of the plastic material.

Fig. 6 1s a sec-
tion on the line 6 6 of Fig. 5. Fw 718 a sec-
tion similar to Fig. 3, ShOWII_IU a eonstruetloll

T'his adds greatly to the cost,

i

‘being shortened again for removal.
may, however, be supported by frames or
These

employing a bond of metallic lathing.
is a section on the line 8 8§ of ‘Fig. 7. Fig. 9
shows a slightly-modified form Of the sus-

pender.

tion employmﬂ* arch - suspenders. Ifigs. 11,

Fig. 8

55

Flﬂ‘ 10 is a section of a construc-

12, and 13 show different means of support- |

ing the suspenders in the arch construction.
Referring now especially to Figs. 1 to 3, A

6o

are the ﬂoor—bea,ms of the usua,l I form; B,
suspenders; C, metallic lathing supported by '

the suspendere, beingattached, prefera,bly, by
the wire lacings a, as shoWn; ‘D, a body of
cement or other plastic ‘material forming a
connecting-web between the upper parts of
the beams;
the web D and formed of bodies of the same
material extending from beam to beam and
surrounding the suSpenders, and F a body of
plastic or other suitable material applied to
the lathing C and forming the ‘ceiling. The

.suspenders D are preferably made of ﬂd,t 1ron

K, ribs extending downward from -

70

bars hooked around the top flanges of the

beams and bent downward, preferably close
to the edges of the flanges, so that the bottom

with - the bottoms of the beams.
penders may be very light; but they must be
of sufficient width togive the cement rib rest-
mw thereon sufﬁclent area so that the crush-

‘ing strength of the cement will about equal

the tenmle strength of the bar, and both the
bar and cement rib must have sufficient
strength to support witha sufficient factor of
safety the load required.

The suspenders

75

line of the suspender is on or about on aline
The sus-

ol

are placed at suitable distances apart along

the beams, as shown in Fig. 2, and between

them and the ribs E in the complete construc-

tion, as shown in Kigs. 2 and 3, are hollow
spaces &, which fmm air-spaces, decreasing

90

greatly the weight of the strueture, while in- -

creasing its ﬁre-proof qualities.
The method of making this fire-proof con-
struction is as follows: A series of tapering

blocks or formers are supported side by side
upon the lower flanges of the beams A, these

formers being so constructed that they may
be placed in posmon and then lengthened,
so as to rest at both ends upon _the ﬂanges,
They

hooksorin any other suitable manner.

blocks are placed at a dletenee apa,lt equal

5
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~ suspenders and the load sustamed thereby.:

15

20

~ metal is secured tothe suspenders, preferably

30

to the width of the suspenders, and a ' SuS-
pender is placed between each pair of blocks,
closing the spaces between the bottoms of
the. felmers but leaving a tapering
above them between the formers for cement.

The cement or other similar material is then |
applied from above and fills all the tapering

spaces between the formers and about the

suspenders, so as to form the ribs E, extend-
ing between the vertical arms of the SNS--

pender—rods and between them and-the beams,
so that the cement is bonded together by the

A sufficient amount of cement is applied so

as to give the thickness desired to the web.
D above the formers, this extending, prefer-

ably, to the level of the tops of the beams and
suspenders. After the cement has set the

formersare removed,leaving the air-spaces G,

and the lathing C of woven wire or per forated

by lacing by wiresa, as shown in Fig. 2, these
wwesbemgplaced aboutthe suspendersbefore
the cement is applied. The usual eeiling of
plester is then applied to the lathing C, com-
pletingthe construction. With this eonst1 ue-
tion employing the suspenders it will be found
that the strength is so distributed that a com-
parstwely small amount of plastic material

isrequired. The floor-load islessened to one-
half that of brick-arch floors and the side

 thrust against the ‘beams in the ordinary

35
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buek 01 1:11e arch eonstmetlen is converted

~into very nearly a dead-weight upon the

beams. A continuous web of plastw mate-
rial extendmn' from beam tobeam is also pro-
nded which web is 8o supported by the sus-
penders and ribs that a slight displacement
of a beam wﬂl not disrupt 113 and allow it to
eollapse, as in the erdinary brick or tile con-
struction..
this eement or a wood floor, the same as upon

a filled-in brick-arch floor, exeept that no fill-
~ing in would be required, the seantlings rest-

ing directly upon the cement.
The suspenders may be empleyed also, in

"eomblnetlen with the hollow lethmn*-bloeks

of my application, Serial No. 284, 755 filed
September 6, 1888, Such

low lethmﬂ'-bloeks H extend from beam to

“beam and are supported by the beam-flanges,
these hollow blocks binding together the ma-

55

6o

terial of the web D and I‘LbS E The hollow
blocks will preferebly be formed by bending
sheets of woven wire or perforated sheet

“metal so as to form the hollow blocks H,
- having three sides and open below, the fourth |

side-being formed and the bloeks closed by

the ettaehment of the lethmn* sheet C for. the

| eellmg, which is secured to the bottom edges
~ of 1he blocks by lacing, as shown, or in any

.. other suitable manner.

This eonstruetlon 18

‘preferred, as it enables formers to be used in-
side the hollow blocks, against which the cem-
ent is tamped from abeve asitis applied; but
1t will be undelstood tha,t the bleeks H may

space.

Tile could be laid directly upon

& censtrnetlen 1S
shown in Tlﬂ's 4, 5, and 6, in which the hol-

|
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~cement.
series of open blocks Will first be placed in po-

be closed blocks,if preferred, and theirlower
sides form the ceiling-lathing; but this pro-
vides no firm body against which totamp the
In ma,kmﬂ* this construction the

sition and the formers, previously described,

mounted inside them, the suspenders being
placed in position, as shown at the left in
Fig. 5, either before or after the insertion of
the formers. The spaces between the blocks

and about the suspenders are then filled with

cement or other material from above, as in
the construction employing the formers, the

cement being tamped firmly against the form-
ers inside the blocks.

After the cement has

30

set the formers are removed and-the ceiling
applied, the hollow lathing-blocks being left

in position and forming part of the eomplete'
construction, as shown at the right in Fig. 5.

This eonstluetlon is somewhat more expen-

‘8lve, but is. stronger, as the cement is thor-.

euwhl;; bonded by the wire or perforated metal
of the blocks. The web of cement can, how-
ever, be well bonded teﬂ*ethel without the use

ot the hollow blocks by the construction shown
in Figs. 7 and 8, in which sheets of woven

wire or pertom’red metal X extend from beam
to beam, being lapped over each other above

the ribs E In making this eonstluetlon the.;_

removable blocks or f01 mers are used, as in
the construction shownin Figs. 1to 3, and the
spaces are filled even with or a 11tt1e above

the tops of the formers and the sheets of

woven wire or pe1f01 ated metal K then placed
in position upon the cement and the filling

continued above.the sheets until the requued -
The cement
thus bonded has the tensile strength of the
wire or metal to hold it together, and the lat-

amount of cement is spread.

ter aids very materially in strenwthemnﬂ'and
stiffening the construction.

90
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105

,Instesd of using
the removable blocks and forming air spaces
in this construection, a straight centeunn' may

110

be supported under the beems and the pl&Sth .

material be spread and tamped in from above,

as before, 8o as to form a solid mass of j:he re-

quired thickness, the sheets of woven wire or

perforated sheet metal forming a bond as be-
fore. |

While I prefer to hook the suspenders over
the tops of ‘the beams, it is evident that they
may be otherwise supported. Thus in Fig.
9 I have shown a construction in which the
suspender is supported by the lower flanges
of the beams, the ends of the suspender De-

ing bent around the flanges of the beams,,
with the body of the suspender level with the
The ends of the sus-
pender may be extended upward along the.

bottoms of the beams.

11-5

120

12'5.

web of the beams, as shown at bin this ﬁo'ure, |

or may simply rest upon the flan ges, asshown
at c.
found that the ends are held secmely in
‘place and that the structure is of su:

When the cement is set, it will be

strength where ﬂ‘reat w eights are 1101: to be
supported | ~

ficient

_'Ige

A Sthl’l“‘E‘l stmetule can be msde end one




the use of what may be called an “arch-sus- |
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in which the liability of eracking the (36111]:1'3"- | ance with the oonstruetwns plevmusly de—

plaster by deflection is more fully avolded by

pender,” as shown in Fig. 10. In -this con-
struction the bar B is continuous and hooked
over the tops of the flanges, as before, and a
supporting-bar M of suitable size and length

_is sprung in between the vertical arms of the

IO

suspender, with its ends held in the lower
angles of the suspender, where they may be

-secured in place by lacing or otherwise, if

- N will be left below the same.
the arch is then nearly a dead-weight on the

20

30

35

desired. The arch-bar M of the suspender

will preferably be of sufficient width and so

shaped as to fill the spaces between the form-

ers or hollow blocks of the constructions pre-
viously deseribed, so that the cement or plas-
tie material applied from above will fill only
the spaces above the arch-bar and air-spaces
The thrustof

beams, being supported by the horizontal

~portion of the suspender-bar B, the tensile

strength of which in case of excessive load
is aided by the beams, against the flanges of
which it would restin case of any elongation.

YYhile I prefer to leave the spaces N open,
as above described, as an additional security
against possible deflection of the ceiling ana
to facilitate lacing of the lathing, this space
also may be
which case the lacing-wires will.

seribed, or other suitable means provided for
the attachment of the metallic lathing.
this space be filled, however, 1t will be seen

that most of the floor-load is still transferred

- to an endwise thrust upon the horlzontal por-

40

tion of the suspender-bar B.
The suspender-bars B need not be formed

from a single continuous bar, as it is evident

that the sameresults can be atteined by other
constructions, some of which I have shown in

- Figs. 11 to 13 Thus the hooks and the ver-

45

tlosl arms of the suspenders may be separate
from the horizontal portions and the latter
consist of straight bars passing through open-

ings in the lower ends of the vertical arms }

-~ and adjustably secured in position by nuts d,

50
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as shown in Fig. 11, each hook supporting one
or more bars on only one side of the beam, as
shown at the left of the figure, or being pro-

vided with two vertical arms, so as to form a

support on each side of the beams, as shown
at the right of the figure.

The horizontal bars may be formed with |

hooks eateach end, which are hooked through
openings in the vertical arms, as shown in
Kig. 12, the double-arm construction being ap-
plieable, also, to this construction. The ver-
tical arms and horizontal portions may be
continuous and the hooks formed of separate

- pieces, as shown 1n Kig. 13, the vertical arms

being passed through openings in the hooks |

and secured by nuts f,ortheconnection made
in any other suitable manner. In these con-
structions the arch-bar M may be used, as
shown in these figures, or omitted, in accord-

It

filled with cement, if desired, in :
_ irst be at-
tached to the suspenders, as previously de-

|

scribed.

It is evident that many other modifications 7o

may be made in the construction shown with-
outdeparting from myinvention, and the con-
structions shown areselected only‘ as the pret-
erable forms of many in which my invention
may be embodied. - |
VVha,t I claim is—
. The combination, with floor-beams, of &

se1 1es of suspenders supported by said beams
and extending from beam to beam and a body

of cement or other plastic material forming

a web . and a series of ribs extending from
beam to beam, said web lying above said sus-

penders and the ribs extendmﬂ'_ downward.

from said web and being supported by the
suSpendels substantially as described.

. The combination, with fioor-beams, of a
seues of suspenders eonsmtmw of metal bars

75

80

supported by the tops of the beems and ex-

tending downward toward the bottoms of the

beams end then from beam to beam, and a

beam to beam, said web lying above said sus-
penders and the Tibs extending downward
from said web and having the suspenders em-

bedded therein substantmlly as described.
oor-beams, of a

3. The oombmatlon with 1]
series of suspenders supported by said bemns

Q0

‘body of cement or other plastic mater ial form-
ing a web and series of ribs extending from

95

and extending from beam to beam, a body of

cement or other plastic material forming a

‘web and series of ribs extending from beam

to beam, said web lying above said suspenders
and the ribs extending downward from said
web and being supported by the suspenders,

‘and woven wire or perforated sheet metal ex-

tending from beam to beam and forming a
bond f01 said plastic ma,terlal subst.:mtlelly

“as desceribed.

4. The combination, with floor-beams, of a

series of suspenders supported by said beams
and extending from beam to beam, a body of
cement or other plastic material fOIIIllHﬂ' a

web and series of ribs extending from beam
to beam, said web lying above said suspend-

{ ers and the ribs extending downward from

said web and being supported by the sus-
penders, and hollow metallic lathing-blocks

ICO

IOS _'

IIO

LTS

lying between said suspenders and formmg '

bonds for the plastic material, substantlally
as-described. |

.5. The oomblna,tlon with ﬂoor—beams, of a

series of suspenders supported by said beams’

S I20

and extending from beam to beam, a body of

web and series of ribs extending from beam
to beam, said web lying above said suspenders
and the ribs extending downward from said

web and being supported by the suspenders,

cement or other plastic material forming a

125

and a ceiling of metallic lathing and plastic

material supported by said suspendels, sub-

stantially as desecribed.
6. The combination, with ﬂoor-beems, of a

130

series of arched suspenders supported by said ..

beams and extending from beam to beam, and




a body of eement or other plestle material | over the top
~downward from the flanges of the beams, and
‘a separate bar euppmted by said end bers

10

- rial forming a web and series of ribs extend-.

20

- 3©

forming a web and series of ribs extending

from beem to beam, said web lying above said

suspenders and the ribs extendmﬂ* downward
from said web and being Squ01ted by the
suspenders, substantially as described.

7. The combination, with floor-beams, of a
series of suspenders supported by said beams

and having a plurality of bars extending from
beam to bedm one bar arched above enother |

and a body ef cement or other plastle mate-

ing from beem to beam, said web lying above
said suspenders and the ribs extending down-
ward from said web and resting on the arched
bars of the. suspenders, bubetantmlly as de-
scribed.

series of suspenders supported on the tops of
the beams and extendmﬂ downward and then

from beam to beam, a body of cementorother
plastic material extending from beam to beam
and supported by said suspeudels, and woven

wire or perforated sheet metal forming a bond
for said plastic mater lal, subetentmlly as de-
seribed.

9. The eombmatlon with floor- beems of a
series of suspenders supported by said bea,ms
and extending from beam to beam and a floor

of fire-proof ma,teua,l supported by said sus-

- penders, with air-spaces extending from beam
- 10 bea,m between adjacent suspenders sub-

35

stantially as described.

10. The combination, with the beams A,of |
the suspender B, havmﬂ' end barg hoo]{ed

~arch above the latter,
I'seribed,

3. The combination, with ﬂoor-beame of a |
the suspender B, hooked over the tops of the
“beams and extendmﬂ downward from the
flanges of the beams. "and then horizontally
| fmm ‘beam to beam, bar M, sprung into posi-
‘tion with its ends held in the angle between
‘the vertieal and horizontal parts of the sus-
pender and forming an arch above the latter,

471,72

of the beams anrl extending

and extending from beam to beam and hav-
ing an adjustable connection with said end

bars, whereby the length of the horizontal bar
‘between the end bars and their position may

be adjusted, substantially as described.
11. The combination, with the suspender B,
hooked over the tops of the beams and ex-

tending downward toward the bottomsof the
beams ancl then from beam to beam, of bars
M, sprung into position with their ends held

in the enwlea between the vertical and hori-
zontal pelte of the suspender and forming an
sub‘%tarltla,lly as de-

12. The eombmatmn with the beams A, of

and metallic lethmﬂ' C, suspended from the
horizontal part of the suspender eubetantmlly
as described.

In testimony whereof I have hereunto set

my hand in the presence of two subscribing
w1tnesseb
- WILLIAM ORR.
Wltneeses | | | -~ -
IL. N. OOMING

JAMES J. WILSON

A0
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