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Patented May 5, 1914. 

To all whom it may concern. 
Be it known that I, JoHN F. GoPING, a fabric or rods or wires properly spaced 

citizen of the United States, residing at apart are suitable for the purpose. 
Washington, in the District of Columbia, 
have invented certain new and useful Im-. 
provements in Concrete Floors and Ceilings, 
of which the following is a specification. 
The invention relates to concrete floors. 

and ceilings in which hollow spaces between 
the walls, girders or beams, and between the 
floors and ceiling, are produced by space 
forming boxes. Such boxes are also ar 
ranged to form between them spaces or 
forms for the casting in place of the con 
crete girders or beams, and remain a perma 
nent part of the structure. , 

a known manner. 

The invention has for its objects to 
strengthen, cheapen and improve such con 
structions in various particulars, and it con 
sists in the parts and combinations thereof, 
and in the process of construction, herein 
after set forth and claimed. 

In order to make the invention more 
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clearly understood, I have shown in the accompanying drawings means for carry 
ing the same into practical effect, without 
limiting my improvements, in their useful ap 
plications, to the particular constructions 
which, for the 
have delineated. 

In said drawings:-Figure 1 is a sectional 
perspective view of a hollow concrete floor 
and ceiling constructed according to my in 
vention. Fig. 2 is a vertical sectional view 
of the same. Fig. 3 is a side view of a sheet 
metal-plate, bendable and securable to form 
the side walls of a box. Fig. 4 is a perspec 
tive view of the top of the box, looking at 
the under side of the same. Fig. 5 is a per 

purpose of explanation, I 

spective view of one of the sheets of reticu 
lated metal. Fig. 6 is a vertical section 
illustrating a spacing means for the boxes, 
Fig. 7 is a similar view showing reticulated 
metal united to its box. 
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55 neath the hollow parts of the floor. 

Referring to the drawings, 1 is a center 
ing on which the ceiling and floor are cast. 
This centering is or may be a plane surface 
laid in the plane of the bottom surface of 
the ceiling to be constructed or in any 
equivalent manner, and suitably supported 
as by joists and posts 2, 3, or from the walls 
of the building. On this centering is laid 
a reticulated metal 4 of open mesh, to form. 
a reinforcement for the ceiling panels ? 

*X? 

panded metal of an inch and a half mesh 

B 
"reticulated metal' I mean any form 
arrangement of metal which leaves spaces 
for the percolation of the cementitious ma 
terial which is to form the ceiling, and by 
"open mesh' I mean that the openings be 
tween the rods, wires or strands are suffi 
ciently large for this purpose. The metal 
4 can be laid directly on the centering, or 
it may be blocked up a little, about one 
quarter of an inch above the centering 1, by 
Small dovetail-shaped blocks 20 of cement in 

w In certain combinations 
and procedures embodying my invention the 
entire surface of the centering may be cov 
ered continuously by one or more sheets of 
such metal but in other combinations and 
for other purposes prefer to make and lay 
the metal 4 in independent sheets. Such 
independent sheets, may be one sheet for 
each space-forming box, as illustrated, or 
one sheet may extend under two or more 
boxes. By making the sheets of metal in 
dependent I save a considerable amount 
thereof which would otherwise extend under 
the beams, and the relatively small sheets 
are convenient to handle and lay, according 
to the requirements of the floor, without 
having to pay attention to the lapping of 
sheets and having such laps properly lo 
cated. It also prefer to have metal connec 
tions extend from edges of the metal 4 up 
ward at the outside of the boxes into the 
bodies of the concrete beams which are 
formed between the boxes, so as to be an 
chored in such beams. Such metal connec 
tions are preferably formed by bending up edges 5 of the independent sheets 4, as 
shown in Fig. 5. 
On the metal 4, whether it be continuous 

or in independent sheets, I place space-form 
ing boxes 6. By “boxes” II intend any de 
vices adapted to produce hollow spaces be 
tween the floor and ceiling. Ordinarily they 
are of box-like form, as illustrated, but they 
may be of inverted U-shape consisting of 
two opposite walls and a top, and may be 
arranged with their open ends together so 
as to form a tunnel-like space of the desired 
length. In the construction illustrated the 
boxes 6 have four vertical walls and are ar 
ranged about six inches apart, thus provid 
ing for two-way concrete beams 7 formed 
in the spaces between the boxes. In the 

'' is suitable for this purpose. Or woven wire 
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is not limited to the reinforcement of the 
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20 
ping the boxes and tops 11 in 
form. For the latter purpose the sides of 
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lines on which the said tongues are to be 
35 

box 6, for the purposes of enabling the side 

40 

stion which is illustrated, by forming on the 

50 

spaces which run cross-wise of the span 
covered by the floor may be laid main beam 
reinforcing bars 8 of any suitable character, 
and the cross beams running at right angles 
to the main beams may be more lightly re 
inforced by rods 9. 

It will be understood that my invention 
beams, or to the character of such rein 
forcement. In short spans such reinforce 
ment might be omitted. On the other hand 
my improved floor and ceiling may be car 
ried by I-beams incased in cementitious ma 
terial, such a beam being indicated at 10. 
The space-forming devices or boxes 6 are 

preferably made with separate tops 11, so 
that cementitious material may be laid with 
in the boxes after they are in place on the 
centering with the metal 4 beneath them; 
also for the purpose of making and ship 

ock-down 

the boxes are first made of a continuous 
plate of sheet metal, as indicated in Fig. 3. 
În order to enable this plate to be readily 
and accurately bent into square form it is 
erforated at 12 along lines which are to 
ecome the corners of the box. Provision is 
made for uniting the ends of the plate at the 
fourth corner, as by forming the plate with 
tongues 13 which may be bent around upon 
the contiguous sides of the box. At the 
bent the plate may be perforated as shown 
at 14. I also prefer to give a beveled, taper 
ing or dome shape to the upperpart of the 
walls to center and retain in place the top 
11 and to form a concrete fillet 15 at the 
juncture of the concrete beam 7 and floor 16. 
This is effected, in that form of the inven 
side walls of the box, along their top edges, 
flanges 17 which incline inward at an angle 
of about forty-five degrees; and the top 11 
is formed with corresponding flanges 18 
which rest on the flanges 17 when the top has 
been applied to the box. The plates forming 
the sides of the boxes (Fig. 3), the tops, 
(Fig. 4) and the reticulated metal sheets 
(Fig. 5) are all so shaped that they will nest for economical crating or bundling and 
shipment. They may be shaped by any suit 
able dies and press. . 
The parts being shaped and constructed 

as above described or in such equivalent 
manner as may embody. the invention, and the boxes 6, without their tops, having been 

60 
placed on the said metal 4, I fill into the 
boxes sufficient fluid or semi-fluid cement 
grout 19 to form ceiling panels of substan 
tially the shape and area of the boxes. The 
grout may be composed of sand, cement and 
water in suitable known proportions to cause 

65 the same to set and become hard. The grout 

each of its sides. 

1,095,204. 

may be more or less coarse, provided it will 
pass through the interstices of the metal 4 
and envelop the strands or parts of the same. 
This body of grout may be of more or less 
thickness, say from one-half inch upward. 
It is relatively thin, the ceiling panels being 
independent of the floor and required only 
to support their own weight, and their ex 
treme thinness relieves the floor as a whole 
of much weight which has been inevitable in 
other known structures. At the same time 
the metal reinforcement 4 does or may con 
tribute to the support of the whole struc 
ture. Around the sides, under the edges of 
the boxes, the grout will flow out more or 
less into the beam spaces, and unites the ceil 
ing panels integrally with the concrete beams 
when they are filled in, so as to form a mono 
lith of all the cementitious material. The 
tops 11 are then applied to the boxes, as 
seen in Fig. 1. The reinforcing bars 8 and 
9, if they are employed, may then be placed 
and supported in any known manner an 
inch and a half or two inches above the 
centering. This arrangement brings the 
beam reinforcements above the top level of 
the ceiling slabs, thereby resulting in a very 
thin and light ceiling slab, but one which is 
sufficiently strong and is well secured. The 
wet concrete is then filled in between the 
boxes to unite with the grout at the edges of 
the boxes, to embody the metal connections 
5, to embody the reinforcements 8 and 9 and 
to form beams 7; and such filling is con 
tinued over the boxes to a properthickness 
to form a concrete floor 16 integral with the 
beams. After the cementitious material, in 
cluding the grout and concrete, has set, the 
centering is removed, leaving the boxes in 
place as permanent parts of the structure. 
Grout may be used for the lower parts of 
the beams if desired, up to the tops of the 
metal connections 5, or other preferred 
????? The fillets 15, of concrete integral 
with the beams and floor, strengthen the 
structure materially, increasing the effec 
tive area of the beams and reducing, in effect, 
the span of the floor panels. The centering 
mayb? marked off, as by chalk, for the loca 
tion of the boxes, or of the independent sheets 
of metal 4 and these movable parts may be 
lightly tacked or secured temporarily to the 
centering. Or the boxes may be held spaced 
properly apart by connections extending from 
one box to another and engaging the same 
In Fig. 6, 21 is a metal connection formed 
with notches 22. This connection passes 
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through slots 23 in the sides of any two 
contiguous boxes and engages the sides of 
the same by the notches 22. Each box may 
have one or more of the connections 21 at 

These connections may 
also be used to support the reinforcing bars, 
as shown in said figure, and furthermore 
may be formed with seats 24 for such bars. 30 
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The boxes 6 may be secured, as by wires 25, 
to the metal 4 beneath them, as shown in 
Fig. 7, and in Such case the edges of th? 
sheets of such metal may not be bent up 
Ward, though it is preferred that they be so 
bent. 
The operation or process of constructing 

the described floor and ceiling is simple, con 
venient and economical; it may be conducted, 
with the least labor and with great despatch; 
and the metal parts 
structure are relatively inexpensive, es 
pecially when the effect produced is consid 
ered. The metal forms or boxes and sheets 
of metal open worksmay be factory-made by 
a simple operation, and can be transported 
nested in small bulk without risk of def 
ormation. The least weight of material 
and of the whole structure for the result at 
tained is required. The ceiling does not need. 
to be plastered, this expensive operation be 
ing done away with, and any light finishing 
coat being sufficient. By the use of the in 
vention a considerable economy results in 
the building of such structures. 

After the centering has been erected, 
which in itself is a simple and convenient 
affair involving the minimum of lumber and 
labor, the metal 4 and the boxes may be first 
laid along one side or end of the floor space, 
and the grout filled into the boxes, the tops 
or covers 11 applied to the boxes, and the 
beam reinforcements put in place. This is the preferred way of performing my process. 
While this is being done the rest of the cen 
tering is free to be walked on by the work 
men while they are engaged in the operation. 
Then more open mesh metal sheets and the 
boxes are placed until a sufficient part of the 
floor is ready for the concrete to be filled in. 
During much of the time the workmen can 
walk and stand in the spaces between the 
boxes, which would not be practicable if the 
whole surface of the centering were first 
covered with the thin body of fluid cementi 
tious material, because the thin and fluid 
ceiling panels would be impaired by the feet 
and wheelbarrows of the workmen. For the 
final beam and floor-laying operation, as a 
convenience in filling in the concrete therefor, 
boards may be laid on the tops of the boxes 
on which the workmen may stand and walk. 
And such boards may also be used at any 
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stage of the process, as may be practical and 
desirable. 
the boxes I may provide openings 28through 
which grout may flow from within the boxes 
into the beam spaces, or through which con 
crete may flow from the beam spaces to the 
grout within the boxes, to unite integrally 
with the same to form a monolithic struc 
ture of the cementitious material. 
In some forms of the invention the space 

forming devices or boxes are not made of 
sheet metal, though the latter is usually pre 

parts which enter into the 

At or near the bottom edges of 

? 

ferred, but of other material such as cement 
reinforced or otherwise. The spacing and 
arrangement of the boxes or forms may be 
other than that illustrated. When inverted 
U-shaped open-ended boxes or forms are 
'employed, as hereinbefore mentioned, the 
fluid cement grout may be applied before of 
as the forms are ??? 
The giving of a firm and unyielding bot 

tom Support to the space-forming devices 
that they may be held from sinking down 
during the filling in of the beams and floor 
and thereafter, before the cementitious ma 
terial has set, is of material importance. I 
obtain such a support from the centerin 
through the medium of the metal 4, on which 
latter, notwithstanding its embodiment in 
the grout, the space-forming devices rest, in 
the preferred form of my invention. 

Horizontal and vertical stiffening ribs or 
corrugations of suitable arrangement may 
be formed in the sides and tops of the boxes 
6. These corrugations, certain of which are 
shown at 26, are by preference formed in the operation of pressing or forming the 
tops and the blanks (Fig. 3) for the sides, 
by stretching the sheet metal without reduc 
ing the area of the blanks. Such ribs or cor 
rugations also aid in interlocking the boxes 
with the concrete. A 
27 indicates metal connections, such as wires, which may be used to join the metal 

4 with the spacing bars or connections. 21. 
that regulate the distance apart of the 
boxes 6. These connections 27 may be em 
ployed together with or iri place of the 
wires 25. 
What I claim is:- ? ? ' ' 
1. The herein described process of con 

structing hollow concrete floors and ceilings; 
which consists in laying a continuous center 
ing in the plane of the bottom surface of 
the ceiling; laying directly on the said cen 
tering metal of openmesh; providing there 
for anchorage within the concrete of the beams; placing a relatively thiri layer of 
fluid cement grout and space-forming boxes 
on the said metal whereby the grout barely, 
embodies the metal and the boxes rest on the 
said metal; arranging metal reinforcement 
in the beam spaces bove the top level of 
the ceiling; and before the said grout sets, 
filling concrete into the spaces between the 
boxes to form supporting beams integral 
with the said grout and over the boxes to 
form a floor, substantially ás set forth. 

2. The herein described process of con 
structing hollow concrete floors and ceilings; 
which consists in laying a continuous cen 
tering in the plane of the bottom surface 
of the ceiling; laying directly on the said 
centering metal of open mesh; providing 
therefor anchorage within the concrete of 
the beams; arranging space-forming boxes 
on the said metal so as to form beam spaces 
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between the boxes; filling on to the center 
ing within the boxes a thin layer of fluid 
cement grout so as to form a ceiling em 
bodying the said metal; then applying tops 
over the boxes; arranging metal reinforce 
ments in the beam spaces and before the said 
grout sets, filling, concrete into the spaces 
between the boxes to form supporting beams 
integral with the said grout and over the 
boxes to form a floor, substantially as set 
forth. . 

8, in a hollow concrete floor and ceiling, 
in combination: a concrete floor; beams com 
prising metal reinforcements and concrete 
cast integral with the floor; and thin cast 
ceiling slabs integral with the concrete of 
the said beams, arranged to leave spaces be 
low the floor, and having their top surfaces 
below the level of the said reinforcements; 
and ceiling slab reinforcements in the lower 
parts of said slabs and barely covered by the 
same and having means whereby said ceiling 
slabs are anchored in the concrete of the 

25 
beams; substantially as specified. 

4. In a hollow concrete floor and ceiling, a Series of space-forming boxes arranged be 
tween the floor and ceiling, a plurality of 

1,095,204 

independent sheets of metal of open mesh 
arranged under the said boxes, edges of 
which sheets are extended upward outside of 
the boxes into the concrete of the beams be 
tween the boxes, and a body of cementitious 
material lying below the boxes and in the 
interstices of the said metal and barely cov 
ering the same to form a thin ceiling and be 
tween the boxes to form supporting beams, 
and above the boxes to form a floor, substan 
tially as set forth. ? 

5. A reinforcement for hollow concrete floors and ceilings, consisting of hollow 
boxes having bottoms of open work metal, 
the open work edges of which bottoms are 
extended upward and outward at the sides 
of the boxes for embedding in and interlock 
ing with the concrete of the beams when the 
latter are formed in the spaces between the boxes, substantially as specified. 
In testimony whereof I affix my signature 

in presence of two witnesses. 
JOHN EF. GOLDING. 

Witnesses: 
H. N. Low, 
RUSSEL N. Low. 
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