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10 building -concrete floors has been -excessive
on aeccount of the necessit

15

20
~has been diflicult or impossible

tion.

-form designed

'CONCRETE FLOOR.

No. _915,8'01;

. Speciﬁcaﬁion of 'Letters_' Patent.

Patented March 23, 1909,

‘Application filed May. 25, 1908, .Serial No.:434,978.

Lo all whom it may concern: o
Be it ‘known that I, Frank W. 'OKINNER,

a citizen of the United States, residing at No.

50 Sherman avenue, Tompkinsville, in ‘the
county of Richmond and State of New York,

‘have Invented -a new and useful :Conerete

Floor, of which the following is a specifica-

‘Heretofore the labor, cost and ‘time of

y of providing

‘temporary molds for them-and of ‘also pro-

viding -falsework, centering or -other fem- |

porary -support to-earry, during construc-
tion and for a short time afterward, 4 plat-
'to eventually ‘have ample
strength to support itself and a superimposed
load. . - - |

In arched floor -slabs,

. previously -con-
structed with continuous

‘reinforcement, it
_ __ 10 -protect
‘the under surface of the reinforcement metal
from fire, corrosion, moisture ete.-and when

& contmuous sheet of reinforcement metal

25
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- transportation -and Liftin

35

lalsework . or centering is required,

- 40

45

50

: 55

- -bonded together,
to be transported,

18 used it is difficult to bond it thoroughly

with the conerete. o o
Concrete.'beams, girders, -and floor slabs

have been cast in molds on the ground and

after hardening have been assenibled in the

structure, but this method is objectionable

- and -expensive because it subjects them to

severe and -unnatural strains, involves the
of ‘heavy mem-

bers, is likely ‘to injure them -and does nof

In m

provide acontinuous, monolithic structure.

Invention no temporary forms,
| all rein-
forcement steel is entirely protected, the

main -body of concrete is monolithic, and

successive ‘bodies of con_cmte.'-are-'.perfectly

and the floor is self-sus-

‘taining during construction.

Broadly, my invention consists of the con-
struction of floor units, which may either
form the

Ppermanent . self - supporting molds them-

selves made with a combination of the rejn-
forcement steel -and concrete, arranged to
-efliciently resist working stresses in the fin-
~-ished structure, to become integral elements
~ofit, and to be
struction, -thus utilizing the tensile strength.
of the ‘steel during the -construetion -of. the

sell-supporting during con-

work instead of allowing it ‘to lie dormant

‘unti] after completion.

o
—
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slabs or the beams or both, with

no -heavy members have |

atself and the weight of
‘above when it is-
on sup
-edges -of the

be .placed
-ceive-the

1,2,3,4, and 5, supported

designated by

{-either-of these,

In a simple form of my -invention, 'the

‘whole or -a part of the remforcement steel
required ‘for the completed floor unit-is de-
;-signed ‘as a thin, full length sheet of rolled

steel or steel fabric, bent or curved ‘to a

‘trough shape cross section and covered with.

concrete on one surface. ‘When-the concrete
has set it is light and strong and-may easily

Higure 1 is a .persi)ec'tive view of ?tl_le-stgeel
reinforcement for -an aréh floor unit -with

thrust ties, and with concrete protection for
| 'the concave surface. Figs. 2, 3, 4, and'5 are
| sectional details showing various.methods of __
forming the concrete at the edge of the rein-
| forcement plate and of couibining concrete
i and plate with permanent &teel bars

adapted

to strengthen the units ddring erection and

1 -the required position and re-
additional concrete and reinforce-
‘ment steel, if any, necessary for the finished

structure. . i - |
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to mmterlock with concrete afterward placed |

on the opposite side of the plate.
transverse sectional elevation at P P, Fig. 7,
of a floor made with units like those of Figs,
at mtervals on re-
mntorced concrete girders. Fig. 7 is a -sec-
tional-elevation at V V, Fig. 6. Fig
concrete unit detachable from the curved
steel plate. Fig. 9 is a transverse section of

Fig. 10 is a cross section of a floor

side down. Fig. 11.isa transverse section of
a:floor made with units similarto that shown
in. Hig. ‘10. L _

In-all figures the same or similar parts are
the same reference charadters.

Kig. 1.shows a thin sheet, of steel plate, ex-

anded metal or otherreinforcing material 55

ent to form a eurved cross section and re-

tained inthat shape by wire ties 52, 52, which
{Torm chords of _
through holes 51, 51 and

the -arc. The - wires pass
_ _ are conveniently
made -and adjusted with two

their ends twisted ‘together-as shown. The

concave surface of the plate is covered with s,
y mortar 53, and-when
| the latter has hardened the unit has sufficient

thin layer of oncrete or

Hig. 61sa

80

Fig. Si1s a

85

‘a floor made with units like the one shownin
umt intended to be used with the convex

90

100

‘pleces -with

1056

strength to be safely-handled and‘to support

wet Hoor conerete

ports -at the énds.

-Obviously the
plate -may be

- =

" ‘made as ‘here
| shown, or’both long edges may be made'like
or‘they may ‘be bent in-any - -

placed, concave side down, -

110



19
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convement way or may have bolted to them
detachable pieces to lacilitate molding the
concrete 53, 1 any special form. The ties,
02, 52, serve to resist the thiust and make
the unit act independently as an arch, and
also serve an important function in locking
the concrete 53, to the plate 55.

- In Hig. 2, the edge of the plate 55 is hooked
at 54 to bond with the concrete to be placed
on the convex side of the plate, an additional

reinforcement bar 58, is placed in the con-

crete and a recess 59, 1s molded in it to re-
celve concrete or.grout between adjacent
units, g |

In Fig. 3, an angle 56, is used for reinforce-
ment to take tensile stresses in the finished

-~ {loer and to bond together the concrete on the

20

20

30

o
LTt

~abové the curved plates 55, 55.

contavé and convex sides of the curved plate

55. It also acts as a skewback for the arch |

plate ,
-In Fig. 4 a.channel bar 57, is used instead
of the angle in Fig. 3, for permanent reinforce-
ment, bearing, and bonding. |
Kig,'5 shows adjacent units temporariliy
connected by a horizontal strip 60, attached

~to them by suspension wires 61 and forming

a support lor wet concrete bétween and
. The piece
60 35 vemovable by cutting the wires 61, 61.

‘Kigs. 6 and 7 show a complete floor made
with tifiits of shightly differing details illus-
trating the vartations already described and
supported on girders 62, 62 and covered with

‘& monolithic continuous mass of conerete 63,
- Joining/the separate units together and level-

ing-up: the spaces above their convex sur-
faces:to w uniform height. The separate
units may. be constructed at the site or at

~the contractors’ yards and independenthy
) : ,

40

50

55

assembled in position parallel and adjacent
to each cther, but not depending in any way
on each other tor stability or strength, each
being individually complete. Together they
form a continuous platform on which boards

“may be laid temiporarily for the distribution

of wet concrete to form the upper surface of
the fioor connecting the units together. In

~caleulating the strength ,u,n{l__])mportiorling_
1t, the finished structure may

. e considered
as tormed of T-shape beams, cach one com-

prsing all that part of the strueture in- |
‘cluded between two longitudinal - vertical
planes V'V, and V' V’ through the centers of
adjacent units.

Additional remforcement
: i B T E A " - -
bars can be efliciently located bhetween the

Junits, as shown in. Fig. 6 if necessary, and

S 1 | | Y, an
. after the concrete 63 has set the ties 52,
.. being no longer necessary may be allowedsto

60 _
- Fig. 8 is a cross section of a portion of a

o or fabrie 55, indicated by dotted lines,
. béen removad, leaving the ties 52 and per-
- nianent

remaimn until corroded, or may be cut out as

shown at the right of Fig. 6.7 .

floor unit from which the curved steel plate
has

reinforcement bars 58, '58. 1 Tem-

)
|

the pressure of the ties

915,801

porary ties, 52/ are used with the picces 55
and removed with them. When conditions
are such that it 1s desirable 1o concentrate
ail the permanent reinforcement in separate
bars 58, 58, and omit the continuous rein-
forcement 55, the concpete 53 may be pro-
portioned to have suflicient strength to act
as a beam mdependently during construc-
tion and still be Light and rigid enough to he
handled easily "and safely and support the
welght of the concrete 63 on the upper side
before it develops strength to be self sus-
taining.

Fig. 9 is a cross section through a finished

Aloor made with units like that shown in Fie.

8. Additional reinforcement bars 58 58,
may be placed in the upper concerete 63 and
the ties 52 52, may be cut out afterthecom-
pletion of the floor, as shown at the right of
the figure, or they may be left in position as
shown at the left, thus affording convenient
attachment for a suspended ceiling or for
other purposes. Steel rods or other bonding
pieces of various forms 68 68, may be cast
mto the concrete 53 to lock it with the con-
erete 63, or the surface of contact between
these different masses of concrete at 67, may
receive special treatment, applied to the
mass 53 after the removal of 55, Fig. 8,

adapted to promote chemical or mechanical

bonding between the old and new concrete,
as 1t 1s well known can be effected by picking,
or by the use of 4 special wash.

Kig. 10 1s a transverse scction of a floor
unit m which the steel reinforcement sheet
55 15 on the concave side of the conerete 66,
It the unmit 1s constructed with the coneave
side of the sheet down, as indicated, the con-
crete can be applied with a trowel without
the use 'of any mold other than is formed by
55, and after the conerete has hardened and
developed suflicient strength, the unit can he
reversed and placed 1 the floor, concave

side up, making a trough shape element

adapted for a very heavy {loor slab or for a
beam or girder to support a lighter slab.
Bearmg plates 65 are provided to distribute
52, on the surface of
the conerete.  Obviously the sheets 55 may
form erther permanent or temporary por-
tions of the imished floor unit, in the latter

case the ties 52 may be cut or slots may be

formed 1n the concrefe to facilitate their re-
moval without cutting. |

Kig. 11 15 a cross section of a floor com-
posed of units like that shown in Tig. 10,
placed concave side up and filled level witl
concrete 63, The conerete filling, 63, may
be of the same or of a difforent mixture from

that'of 66, and it may terminate at the upper

Cedge of 66, or may be made higher, as shown

el . ————— e e — —

at the left hand of the licure, and be rein-
forced with bars 69, thus bonding the units
together.  The curved sheet 535 may be ex-
panded metal, wire netting, or other fabric

S 1)
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adapted to bond with the concrete on both !

surfaces, or it may be provided w1th special
bondmw devices like the Sinuous. wires 68, en-
Caging “the concrete. If it is more advan-
tageous for any given condltwns to have the
permanent reinforcement all in 'the form of
separate bars 58, 58 etc. as at the left side of
the figure, the curved sheet 55 may be re-

moved and the concave surface of 66 may re-
ceive. special chemical or mechanical treat-

ment to improve 1its bond with the concrete

~ filling 63.°

1
20
25
30
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40

plastic material. >

(‘j&l]’ﬂ -
1 In a trough shape remforced concrete
floor unit, a long and relatively narrow sheet

of metal GUTVBd 111 transverse seetion and

covered, before erection, on one faf;e with
L

2. In a trough shape floor unit, a long and
relatively narrow remforcunent sheet - of

metal curved in transverse section and cov-

ered, before erection, with plastlc material

on the concave face.
3. In a trough shape floor umt the combi-

nation of a Iong and relatively narrow sheet,
of metal, curved in transverse section, trans-
verse tie rods, and a la,yer of plastic material
on one face of the curved sheet.

4. In a trough-shape floor unit the cémbl-f

nation of a long and relatively narrow sheet
of metal, curved in transverse section, a
layer of pl&btl(‘ material on one of its t.swes
fransverse tension members connecting the

Jongitudinal edges of the trough, and longi-

tudmal metdl bars i in the lﬁngltudlnal Ldge%
of the trough.-

5. A trourrh—shape concrete ﬂoor unit, cast '

before erection, reinforcement- bars in the
longitudinal edo'es with two flanges, one of

which is embedded in the unit, and the other
of which projects beyond the surface of the ;
unit and 1s ada ted to engage the concrete

- subsequently filled in between the umts and
~ bond 1t to the unit. | :

—_— —_——

b ———— TR T W T T TE g -

6. In a tro uwh—qhape floor unit the combi-

' nation of a long and relatively narrow sheet
&

of metal, (,urwd in transverse section,

45

layer of plastm material on one face of the

sheet and a longitudinal reinforcement angle

bar in the edge 'of the unit engaging between
its flanges the longitudinal edtjfe of the

curved qheet

7. A trough-shape concrete floor unit, cast

before erection, provided with lo: 1*:1*1{;114111 I

reinforcement b&I’b in the lomrltudmal edges
of the unit, and straight transverse- tension
Tods connectmg the longitudinal bars and

for ming chords of the are of the transverse

section of the unit.
& In a concrete floor, the comb*natwn of

concrete trough - shaped units cast before.

erection, with a concrete filling over and be-

tween the units, and longitudinal metal rein-

forcement bars with one flange embedded in

the edﬂ'e of the unit and the other flange em-
'bedded 1 the filling.

9. In a trough shape reinforced concrete

floor unit, a long and relatively narrow shect

t | of metal fabrlc curved 1 transverse section,

and covered, before erection, on one fELCL

- with plastic material. -
-~ 10. In a trough shape remforced concrete

floor unit, a long and relatively narrow sheet
of e}.pand«ed metal curved in transverse sec-
tion and covered, before eru‘tlon on one f&ce

-+ with plastic material. .
11. In a trough sllape reinforced mncrete '

50

60

by

70

75

floor. unit, the combmatmn of a long and
relatlvely narrow sheet of metal curved in -

- transverse section, a layer of plastic material
on one face of the curved sheet, and out-

wardly projecting flanges on the 1011g1tu=:11—
nal edges of the unit. |

May 9, 1908. |
I‘RANK W. SKIT\T\TER

S |

Wltnesses
Cras. W. BUCKNALL
I‘IENRY I. Conen.
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