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" UNITED STATES

PATENT OFFICE.

LEIBU HERMANN, OF NEW YORK, N. Y.

FLOOE AND CEILING CONSTRUCTION FOR FIREPROOF BUILDINGS.
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No, ggzggll

- To all whom i may concern:

Be it known that I, Lesu Heruany, a subject of
the King of Roumania, and residing at New York, in
the county of New York and State of New York, have
Invented -“certaiq new and useful Improvements in
Floor and Ceiling Construetions for Fireproof Build-
inzs, of which the following is & specification, such as
will ena.,b_lg those skilled in the art to which it apper- |
tains to make and use the same. | o
10 This invention relates to firepreof buildings which

~ Involve the use of reinforced concrete and particularly
- ta the floor and eeiling construetion of buildings of
this class, and the object  thereof ia to provide & floor

and ceiling ‘eonsiruction for buildings of this class |

15 which possess the greatest poseible amount of strength

in propartion t¢ the smount of material employed.

In the first form of my improvement, I employ two
Separate layers of reinforcing material which are em-
bedded in the top and bottom portions of the floor and
ceiling construction or the concrete forming the floor
and ceiling construction , and when this form of con-
gtruetion i3 employed the tep layer of reinforcing ma.-
terial consists of parallelograms of rods or bars ar-
finged aver and between the columns which support
the floor and ceiling construction, the rods or bars of
the separate parallelograms of the reinforcing mate-
rial being unconnected, while the bottem layer of
reiniorcing material consists of continuous rods or bars
plaged between the columns which support the floor
and ceiling egnstruction and arranged at right angles
to each other and forming a continuous network, the
- 5aid rods er bars forming, where they cross each other,
parallelograms of lattiee work between which are par-
allelograms of parallel rods or bars which do not cross
each other; while the second form of my construction
involves a single layer of reinforcing material placed
in the concrete of the floor and ceiling construetion
and comprising rods or bars arranged in parallelograms
over the columns which support the floor and ceiling
construgtion and between said columns and in the
pancls, sections or spaces formed by said columns,
the parallelograms of reinforcing matevial over the
celumns and between the columns being in the top
portion of the conerete, while the parallelograms of
veinforcing material in the middle of the spaces or sec-
tions formed by the columns being in the bottom por-
tion of the conerete, and in this form of construction
1 also employ continuous rods or bars which cross-each
other in oppesite directlon and which are arranged in
the batiem pertion of the concrete at the opposite
sides of the'?éo!umns_and corresponding floor and ceil- |
ing beams and which divide the floor and ceiling con- |
struction into parallelograms in which the other rein- |
forcing material is placed. | -

56  The invention is fully disclosed. in the following |
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spectfication, of which the accompanying drawing
lorms a part, in which the separate parts of my im-
provement are designated by suitable reference char.
acters in each of the views, and in whichps o

Figure 1 is a plan view indicating the top layer of
reinforcing material in the first form of- construction
employed; Fig. 2 a view similar to Fig. 1 but indicat.
ing the bottom layer of reinforcing material in the
first: form of floor and. ceiling construction which I em-
ploy; Tig. 3 a section on the line 3—3 of Figs. 1 and ¢5
4 and showing the separate layers of reinforcing ma-
terial shown in Figs. 1 and 2 combined in a floor and
celling construction; Fig. 4 a section similar-to Fig.
3 but taken on the line 4—4 of Figs. 1 and 2; Fig. 5 a
plan view of the reinforcing material éﬁlployed in my
second form of construction; Fig.

| 6 a section on the
line 6—6 of Fig. 5 and showing a section of floor and

ceiling eonstruction involving concrete and the rein-
foreing material arranged as shown in Fig. 5; and,
¥ig. 7 a section similar to Fig. 6 but takeh on the line
7—7 of Fig. 5. | | |

- In the practice of my invention as shown in Figs. 1
to 4 Inclusive, I provide a floor and ceiling consiruc-
tion for fiveproof buildings which comprises I-beams
or similar supports @ supported by columns. @®, and
the I-beams a are shown in full lines in Figs. 3 and 4
28 are also the columns @2, and said I-'eams and col-

60
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‘umns are indicated in dotted lines in Figs. 1 and 2.

This arrangement of I-beams and columns, as will be
understood, divides the floor and celling construc-
tion into parallelogramns, and in Figs. 3 and 4 the con-
crete b of the floor and ceiling construction is ghown in.
section, and this concrete alsp incloses the I-beams .

In the first form of construction employed. by me, I
Provide two sepdrate layers of reinforcing material, said
Jayers being placed in the top and bottom portions of

85

90

the:concrete material b as clearly indicated in Figs. 3

and 4. The top layer of reinforcing material is desig-
nated in Figs. 1 to 4 inclusive by the reference char-
acter ¢ and the bottom layer by the reference character
d. The bottom layer d of reinforcing material consists
of continuous rods or bars d? arranged midway between
the beams a and columns a? as clearly shown in Figs. 2 .
and 3, and these rods or bars cross each other centrally
of the spaces or parallelograms formed by the columus
&°, and where the rods or bars cross each other centrally
of said parallelograms or spaces they form a lattice work
a@® and between the columns a2 and over the beamsa the

said rods or bars which range in opposife directions
form parallelograms ¢ of single or parallel rods or bars, 105

95

100

and where the said rods or bars cross each other cen- -

trally of the spaces or sections of the floor and ceiling -
construction formed by the beams ¢ and. columpns g*
they are or may be bound together or tied to

gether by
wires or other fastening devices d* if desired, The top.
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layer ¢ of temforcmg rnaterial employed in this form of
construction is made up of small parallelograms ¢? of
rods or bars arranged as shown in Figs. 1, 3and 4. The
parallelograms of reinforcing material placed directly

over the columns ¢’ being composed of rods or bars

which cross each other - in opposite directions and are
preiembly tied together where they cross as shown at
¢, while the parallelograms of reinforcing material

placod between the columns congist of a single layer of
parallel rods or bars as shown at ¢, and with this form of
construction, there are central spaces between the col=
umns ¢ in the top layer of reinforcing material that are
not reinforced or which do not contam rmnforcmn' ma-

‘terial, said spaces being indicated at ¢®.

Althoucrh I have indicated in I‘1crs 3 and 4, I-beam,.,.
of the usual form my invention is not limited to any
special form of beams and reinforced heams of concrete
may . be employed if desired, and by means of the con-
struction shown in TFigs. 1 to 4 inclusive, I provide a

floor and ceiling construction of reinforced concrete
which may be made of any desired strength and which |

will posscss any desired amount of power of resistance,
the strength and power of registance depending upon the
thickness or agnount of concrete employed and the

sizes and proximity of the rods or bars which form the

top and bottom layers of the reinforcing material.
In the construction shown in Figs. 5 to 7 inclusive,

- or the second form of construction which I employ, the

arrangement of the beams ¢ and columns ¢? is or may be
the same as In the construction shown in Figs. 1 to 4 in-
clumm but in this form of construction the fleor and
ceﬂnw manructmn or the reinforcing matorial thereof

18 dn 1(1-:3(1 into parallelograms formed by continuous

1ods or ])’ll‘b ¢ which cross cach other at rieght anﬂrles and

“which are arranged on the opposite sides of the beams a.

The continuous rods or bars ¢ arc placed in the bottom

portion of the floor and ceiling construction and over

cach of the columns a® and in the top portion of the con-
crete “forming the floor and ceiling comstructicn is

placed & parallelogram. f of reinforcing material com-
posed of rods or bars which are parallel and which are

prefor fl,bly tied together as shown at f? and over the col-

~umns @ are placed other parallelograms g of reinforcing

45
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‘material which preferably. consist of parallel rods 01"
bars which cross each other and may be tied together as

shown at ¢, if desired. -In'this form of construction, in

~each of the panels or spaces formed by the heams ¢ and |

columns a2 is a central block A* which is rectangular in

form and which is formed separately and separately re--

inforced by reinforcing material % placed in the bottom
portmn thereof and compoqed of rods or bars which
cross each other at right angles and which are preferably

tied together as shown at 2%, In this form of construc-

tion, thc wncrete floor and ceﬂmn* constructluu di-
rectly over the colummns «* and beams « is thicker than.

_elsewhere, and this thiekness eradually tapers or grows

less as indicated by the lines ¢ in Fig. 6 toward the four

~ sides of the panels formed by the beams a and columns

60

69

or posts ¢* and this forms four radial corners of the ceil-
ing  construction around the tops of the columns ¢~

~which arc indicated by the dotted lines 7 in Fig. 5. .

From the foregoing description it will be seen that
the construction in Figs. 5 to 7 inclugive, involves
the central blocks or pamllelowml as A? centrally of the
spaces formed by.the beams ¢ and columns a* in which

the reinforcing material is placed in the bottomn of the

floor and ceiling construction, and that the reinforcing
material in the other portions of the floor and ceiling
construction is placed in the top portion ‘thereof ex-

cept 1n the case of the rods or bars ¢ which cross each

70

other at right angles between the beams a and at a.

predetermined distance therefrom, said rods or bars e

being in the bottom portion of the floor and ceiling

‘construetmn.

Although I have descrlbed the a,rrann'ement of re-

arranged over the columns and beams and some of

which consist of rods or bars arranged pamllel only
and others of rods or bars which ‘cross each other In

opposite directions, it will be apparent that these
separates parallelograms or sub-divisions of reinforcing

75
inforcing material shown in Fig. 1 as composed-of sep-
| arate para]lelogmma or sub-divisions of rods orbars

80

material may. be-composed of wire netting, expanded

metal or other equivalent fornis of construction and
this is also true of the separate pmrallelorrrams or sub-

divisions of the reinforcing material shown in Fi igs. 5,

6 and 7,and while I have used the word parallelo-

| erams as*describing the arrangement of the separate

sub-divisions of reinforcing material in the figures
referred to the said separate. sub- divisions are not

‘necessarily parallelograms as will be uxnderstood,

and the plan-thercof may be of any desired shape or
form. The idea'of making. the central portions of
panels shown in Figs.'S and 6 separate is to obtain a
certain location of the pnmt of inflection in the panel;
in this second form of my -improvement the point of
inflection is at the joint. I understand by point of
inflection the point where the tensile stress passes
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from the bottom to the top of the panel. This tensile '

| stress is taken up by the metal reinforcement. - The
location of the point ‘of inflection being -e;wen the

100

ficuring of the floor and ceiling is simpler than in the -

first form of my improvement, is certain; and I am

able to uge in this form: 1;11e least: funount of matenal
f01 the required strength. |

+105

~ In the first form of constructmn the. portions of bot- .
tom continuous bars right undet the top bars take up - .

part of ‘the Camplesswe stress. In the second form

the entire compressive stress in this part of the panel
is taken up by concwte necessitating more concrete

as shown. - : -
A floor and cellmcr constr uctwn made in th1s manner

may be made of any desived-strength, the strength

- and resisting quality depending entirely on the amount

of material employed and the proximity of the mem-
hers which make up the separate sub- divisions of the
reinforcement or reinforcing material which is placed

in the concrete, and it will be observed that the gen-
eral plan and arrangement of the reinforcing material

is the same in cach of the forms 0f constmctlon shown.
The second fmm of construction shown in Figs.

to 7 inclusive is not claimed hereins but is- made the'

subject of a dwmonal application filed June 5 1007
Serial No. 377289.

IIfwmw fully described my invention, wlnt I claim

as new and desire to secure by Letters Patent, 15—

1. A floor and {"{"1111‘1“‘ (-oncstructmn for fireproof build-
ines, said floor and Lelllll”‘ construction cousisting of con-
crete supported hy columns and beams, the beams heing ar-
ranged so as to divide the flvor and ceiling construction
into pancls and said concrete being provided with inde-
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.. -other in opposite directions.

‘pendent top and bottom Iafléifé.i‘bf_féiﬁ_fﬁrcing material, the

said reinforecing material in the bottom Iayer consisting of

rods or bars extending through the conmcrete in both direc-
tions between the columns:and beams .and being

Omitted
material

- il

over the columns, and the top layer of reinforcing

consisting: of rods or bars which are arranged in the form.

of parallelograms over tlie' columns and beams, the paral-
lelograms of reinforeing. material between the columns

- consisting of rods or bars arranged transversely of the
beams and the parallelograms of reinforcing material over:

the éolumns consisting of rods or bhars which crpss*each

2. A floor and ceiling construction for ﬁremonf- build-

T ings, consisting of concrete supported by columns and

beams, the beams being arranged so as to divide the floor
and ceiling' construection into panels, and said concrete

| ___being provided with separate top and bottom layers of re-

< inforeing material, the reinforcing material in the bottom

20

25

‘layer consisting of separate series of rods or bars extend-
Ing through the concrete in both _directions between the
- columns and beams and crossing each other in the panels

formed Dy the beams, said rods or bars being omitted over.
the columns, and the top layer of reinforeing material
being arranged in separate sections or divisions over the
columus, and over the heams hotween the columns.

862,011

-

g

3. A floor and ceiling construction for fire-proof build-

{ Ings, consisting of conecrete supported by columns and
. beams, the beams being arranced sgo as to divide the floor

and ceiling construction into panels, and said conecrete
being provided with separate top and bottom layers of re-
inforcing material, the reinforcing material in the bottom
layer consisting of separate series of rods or bars extend-
ing through the conecrete in both directions between the
columns ‘and beams and crossing each other in the panels
formed by the beams, siaid rods or bars being omitted over
the columns, and the top layer of reinforcing material
being arranged- in separate sections or divisions over the
columns and over the beams between the columns, and the
separate sections or divisions of reinforeing material over
the columns, and over the heams between the columns,
consisting of rods or bars which Cross each other, and rods
or bars arranged parallel. | |

In testimony that I elaim the foregoing as my inveniion

I have signed my name in presence of the subscribing wit-
nesses this Ist day of February, 1907. -

LEIBU HERMANN. .

Witnesses :

C. BE. MULREANY,
A. WORDEN GIBES.
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