
167,208 y 2 M. G. HELPERT 

FLOOR OR ROOF CONSTRUCTION 
July 25, 1939. 

4. Sheets-Sheet l 1937 3, Filed Feb. 

? 

viviu contov 

A1eterGeo Hitzperz, 

  

  

  

  

    

  

  

  

  

  

  

  



July 25, 1939. . M. G. HILPERT 2,167,208 
FLOOR OR ROOF CONSTRUCTION 

Filed Feb. 3, 1937 4 Sheets-Sheet 2 

Z75égzó. z %22 

????k S. ????????????S ? area 

mvontot 
,Meter Geo Helpert ???? ? 

  

  

  

  

  

  

  

  

  

  

  

  



2,167,208 

Stotta 

M. G. HILPERT 

FLOOR OR ROOF CONSTRUCTION 

July 25, 1939. 

  

  

  

  

  



2,167,208 

4. Sheets-Sheet 4 

M. G. HILPERT 

FLOOR OR ROOF CONSTRUCTION 

Filed Feb. 3, 1937 

July 25, 1939. 

???? 

  

  

      

  

  

  

  

  

  

  

  

  

    

  

  

  

  

    

    

  

  

  

  



O 

s 

25 

30 

35 

40 

45 

50 

Patented July 25, 1939 

UNITED STATES 

2,167,208 

PATENT OFFICE 
2,167,208 

FLOOR OR ROOF CONSTRUCTION 

Meier G. Hilpert, Bethlehem, Pa. 
Application February 3, 1937, serial No. 123,932 

18 Claims. 

This invention relates to improvements in floor 
and roof structures of the type which include 
steel beams to support the principal loadings, and 
has particular reference to the construction inter 
naediate of and about said beams. 
One important object of the invention is to 

provide a strong, light-weight floor or roof con 
struction intermediate of and about the principal 
load supporting steel beams thereof, which con 
Struction materially assists said beams in carry 
ing live loads and serves to reinforce said beams 
against deflections. 
Another important object of the invention is 

to provide a floor or roof construction intermediate 
of and about the principal load supporting steel 
beams thereof, which construction serves effec 
tively to fire-proof said beams and may readily 
be made to meet the fire-proofing requirements 
of various different building codes. 
Another important object of the invention is 

to provide a floor or roof construction interme 
diate of and about the principal load supporting 
beams thereof, which construction includes a 
major number of isolated air spaces of major size 
consistent with the depth or thickness and re 
quired strength of the floor or roof, affording, in 
themselves, effective thermal and sound insula 
tion and being designed to accommodate bulk or 
other insulating material to afford additional in 
Sulation in any desired case. 
Another important object of the invention is 

to provide a floor or roof construction interme 
diate of and about the principal load supporting 
beams thereof, which construction is cheap and 
easy to produce and may be produced either in 
situ, or, in major part, as low cost pre-fabricated 
units capable of rapid and easy installation in a 
building structure. 
With the foregoing and various other objects 

and purposes in view, which will become more fully 
apparent as the nature of the invention is better 
understood, the same consists in the various novel 
features of construction, combination and ar 
rangement as will be hereinafter more fully de 
Scribed, illustrated in the accompanying draw. 
ings and defined in the appended claims. 
In the drawings, wherein like characters of 

reference denote corresponding parts in related 
VieWS 

Figure 1 is a top plan view illustrating an in 
Situ, embodiment of the present floor or roof con 
Struction, parts being broken away to show the 
underlying construction. 

Figure 2 is a longitudinal section through the 
construction shown in Fig. 1, 

(C. 2-71) 
Figure 3 is a transverse section through the 

construction shown in Fig. 1. 
Figure 4 is a detail perspective view illustrat 

ing a bean carried reinforcement for bonding in 
the plastic material adjacent to the beam. 

Figure 5 is a view similar to Fig. 4 illustrating 
an alternative form of beam carried reinforce 
ment. 

Figure 6 is a Side elevation of the reinforcement 
means for one of the joists. 

Figures 7, 8 and 9 are detail sectional views 
illustrating alternative forms of beams specially 
designed to be used with the present pre-fabris 

10 

cated construction intermediate and about the 
S3. 

Figure 10 is a view similar to Fig. 1 illustrating 
an embodiment of the invention in which the 
construction intermediate the principal load sup 
porting beams is comprised mainly by pre-formed 
elements. 

Figure li is a longitudinal section through the 
construction shown in Fig. 10. 

Figure 12 is a transverse section on the line 
f2-2 of Fig. 10. . 
Figure 13 is a detail longitudinal section illus 

trating an alternative form of end piece which 
may be used in the pre-formed elements; and 

Figures 14 and 15 are views similar to Figs. 12 
and 11 respectively, illustrating an alternative 
form of joist which may be used in lieu of the 
joists illustrated in Figs. 1 to 12. 

Figure 16 is a perspective view of the improved 
unit of construction. 
In modern building structures having Steel 

frames it is usual to provide steel floor and roof 
beams to Support the principal floor and roof 
loadings. Usually these beams are of the I-beam 
type and extend horizontally, or Substantially 
horizontally, in parallel, spaced relationship be 
tween columns or Wall beans to which they are 
secured at their ends. The accompanying draw 
ings illustrate a pair of such beams, designated 
as 10, 10, disposed horizontally in spaced, par 
allel relationship. However, as Will later become 
apparent, it is not necessary that. Said beams be 
disposed either horizontally or parallel, as the 
present floor or roof construction is readily ca 
pable of being formed between them whether they 
slope or are inclined to the horizontal and whether 
they are or are not disposed parallel to each other. 

In carrying out the present invention there 
are provided a suitable number of reinforced 
concrete joists to extend between the beams 
O. These joists f f are preformed either at 

the building site or at any other suitable location, 
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2 
and each includes a concrete body of preferably 
Wertically elongated, rectangular shape in croSS 
section having embedded therein a suitable re 
inforcing steel frame comprising, for example, an 
angle iron tension member 2 disposed near the 
bottom of the joist and extending longitudinally 
thereof, a compression member 3 in the form of 
a rod or the like disposed near the top of the joist 
and extending longitudinally thereof, and a plu 
rality of upright rods or the like 4 connecting 
the members 2 and 3 at points suitably spaced 
therealong. Conveniently, certain of the up 
rights 4 may be extended laterally at their lower 
ends through holes formed in the upright flange 
of the tension member 2 and may be Weided to 
said tension member, and near their upper ends 
may be welded to the compression member 3. 
However, any or all of said uprights 4 may be 
secured to the members 2 and 3 in any other 
Suitable or desired manner. Moreover, all Or 
some of said uprights extend short distances 
above the top of the completed joist and some 
may extend below the bottom of the completed 
joist for purposes which will later appear. 
The joists obviously are capable of easy and 

economical production, either singly or in plu 
ralities, in suitable forms or molds. They are 
formed with downwardly and outwardly inclined 
ends and With upwardly and OutWardly inclined 
bottons adjacent to their ends So that When they 
are subsequently disposed between the beams 0 
with their ends resting upon the laterally ex 
tending bottom flanges of Said beams in accord 
ance With the invention, their bottom faces are 
disposed flush, or substantially flush, With the 
bottom faces of said beams and spaces for the 
reception of concrete, aerocrete or the like are 
formed between their ends and the Webs of Said 
beams. In producing said joists Suitably Syn 
metrical openings 5 are formed therethrough 
to accommodate conduits for electrical wiring or 
the like when the joists are embodied in a build 
IIlg. w 

According to the in situ, embodiment of the 
invention illustrated in Figs. 1 to 3, a series of 
the joists f f are placed between the beams to 
in suitably spaced apart, preferably parallel re 
lationship and are covered by expanded metal 
lath or similar material 6 which extends acroSS 
the tops of the spaces between said joists. At its 
sides this material 6 is extended downwardly, as 
indicated at , over the downwardly and out 
wardly inclined ends of the joists and acroSS 
the spaces between the joists to points such that, 
when concrete or the like is poured between the 
webs of the beams 0 and the metal lath, the con 
crete or the like Will spread out over the bottom 
flanges of the beams and to either side of the 
joists and, upon hardening, will fireproof the 
lower flanges of the beams and serve at the same 
time to fix the joists in Spaced relationship. The 
upper ends of the uprights 4 extend through the 
material 6 and some of them are bent down 
Wardly upon said material to hold it securely. În 
place. 

Beneath the joists and the beams 0 is ar 
ranged a ceiling reinforcement in the form of rel 
atively light weight metal ceiling lath 8 or other 
suitable material which extends across the bot 
toms of the spaces between said joists and beams 
and is secured thereto in any Suitable manner, aS, 
for example, by means of tie wires 9 or by having 
bent upwardly thereagainst the lower ends of 
such of the uprights 4 as extend below the joistS. 

After the joists have been placed in position 

2,167,208 
between the beams C and the materials 6 and 
8 have been placed in the positions described 

relative to said joists and beams, flooring or roof 
ing concrete, “Haydite' or the like, designated as 
20, is poured into the spaces between the beams 

and the downturned side portions of the ma 
terial 6, and also over the top of the material 6 
and over the tops of the beams 0 to any suitable 
or desired depth, some of the concrete, “Haydite' 
or the like flowing over the bottom fanges of the 
beams 9 and thus fireproofing Said bottom 
flanges and fixing the joints in place as previ 
ously stated. Previously, or at any desired time, 
suitable ceiling forming material, such as plaster 
board or preferably a plaster mortar, designated 
as 2, is applied to the dath or similiar material 18. 
Thus, there is formed a floor or roof construction 
of hollow or cellular form having sound and ther 
nal insulating qualities in itself and Which may 
have been additionally insulated, had that been 
desired, by placing bulk insulation or insulation 
of any other desired type. Within the air Spaces 
or cells thereof prior to covering said air spaces 
or cells by the material 6. Moreover, due to 
the beams being completely encased by the 
materials 20 and 2, they are effectively fire 
proofed and may be fire-proofed to any desired 
extent in conformity with any given building code 
simply by varying the thicknesses of the mate 
rials 29, 2 . Furthermore, the material 20, when 
Set and bonded to the joists by the uprights 4 
and the material fis, not only serves to prevent 
lateral deflections of the beams 0, but provides, 
in itself, an effective concrete T-beam cooperat 
ing with the beams fo to provide a composite 
beam which is exceptionally effective to sustain 
loads to Which the floor or roof may be subjected. 
Also, it is obvious that by having the top portions 
Of Some or all of the uprights f4 bent over into 
the flooring or roofing material 20, the necessary 
bonds are provided to make effective composite 
T-beans of the joists and the flooring or roofing 
2. Furthermore, since the ends of the joists are 
firmly embedded in the material 20 and conse 
quently are rigid with respect to the beams 0, it 
is evident that said joists in conjunction with the 
material 20 will carry additional loads due to the 
arch actions from the bottom flanges of the 
beams 9 through the joists and the material. 20. 
Also, Since the material 20 flows to either side of 
the ends of the joists and thereby stays the joists 
against lateral movement, the entire construc 
tion, panel by panel between beams and Sub 
panel by Sub-panel between joists, becomes one 
integral construction capable of supporting heaw 
ier loads for the materials used than if the beams 
and joistS operated singly. 
While it is not essential that the beams 0 

have top elements in addition to their top flanges 
for embedment in the material 2 to reinforce 
Said beams, it is, nevertheless, desirable to pro 
Vide Said beams with such elements. In this con 
nection, Figs. 3, 4 and 5 illustrate that crimped 
rods 22 are welded to and extend from the Webs 
Of the beams upwardly and outwardly across 
the edges of the top flanges of said beams, to 
which flanges they also are welded, and that 
said rods have welded thereto, outwardly of the 
Outer edges of the top flanges of said beams, other 
rods 23 extending longitudinally of said beams 
for embedment in the material 28 and for co 
operation with the rods 22 to reinforce the said 
beans by bonding with the material. 2) encas 
ing the top portions of said beams and making 
composite T-beams thereof. Alternatively, and 
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as illustrated in Fig. 4 of the drawings, each beam 

may be provided with a single crimped rod 
22 disposed flatly on top thereof and welded 
thereto and having extending beyond the edges 
of the top flange of the beam portions 22 to 
which are welded rods 23 similar to the rods 
23. In fact, the beams ?o may carry any suit 
able means at their tops in addition to their 
top flanges for embedment in the material 20 to 
reinforce said beams. Similarly, instead of ap 
plying a mortar or plastic material 2 to the 
lath f8 and allowing said material to Set, a 
plasterboard or pre-formed slabs of any Suitable 
ceiling material may be employed and may be 
secured in place in any desired manner, aS, for 
example, by nailing the same to the joists l li, 
it being pointed out in this connection that the 
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base of the concrete material comprising Said 
joists and also the flooring or roofing 20 may be 
cinders or the like permitting the driving of nails 
into the same and affording good Sound insulat 
ing qualities. In any event, the ceiling material 
2 for in situ placement preferably has either 
a plaster base or is in the form of a good Con 
mercial plasterboard so that any finishing coat, 
or coats, of plaster will effectively adhere thereto. 
The embodiment of the invention illustrated in 

Figs. 1 to 3 is particularly adaptable to rapid 
and economical construction becauSe Successive 
beams may be placed and supported in their 
final permanent positions preparatory t0 cOn 
struction of the floor proper between them. ... On 
the other hand, in some cases it may not readily 
be possible to operatively position the joists í i be 

5: tween a pair of the beams 0, particularly if the 
joists are embodied in pre-formed slab skele 
tons to be placed between fixed beams. Accord 
ingly, the beams ?o may be modified or con 
structed to permit quick and easy placing of the 
joists , or slab skeletons including said joists, 
in operative position between Said beams by an 
operation involving first engaging One end of a 
joist, or one side of a slab skeleton, With the 
bottom flange of one of the beams, and then 
lowering the other end of the joist, or the other 
side of the slab skeleton, as the case may be, into 
engagement with the bottom flange of the other 
beam. In this connection, Fig. 7 illustrates that 
the top flange of each beam to may be removed, 
either entirely or in part, at one side of the Web 
of the beam, thereby to permit the joists, as 
embodied in a pre-formed slab skeleton, to readily 
be lowered into position in the manner stated to 
rest upon the bottom flanges of Said beams. As 
an alternative construction, Fig. 8 illustrates that 
the beams may be of inverted T-shape in 
section and may have narrow cOmpression mem 
bers at their tops, formed by Welding rods 24 
against opposite side faces of their webs. This 
figure also suggests that an equivalent beam may 
be formed by only partially removing the top 
flanges of an I-beam or by recessing either or 
both top flanges at a point or points of least 
moment, to permit the joists first to be lowered 
onto the beam bottom flanges and then to be slid 
along said bottom flanges to desired final posi 
tions. As a further alternative construction, 
Fig. 9 illustrates that the beams O may be formed 
each from a channel section 25 having an angle 
26 Welded to its bottom to provide a bottom ten 
sion member of inverted T-shape, and further 
having a rod 27 welded to the top thereof for 
cooperation with the top flange to provide a com 
pression member. Other beam constructions, of 
which the foregoing merely are examples, obvious 

3 
ly may be devised to afford necessary strength 
and to permit the joists to be assembled there 
with in the manner stated. Alternatively, the 
joists and lath materials if placed insitu, Or pre 
fabricated skeleton units, may be placed at One 
end on the bottom flange of beam 9 and this 
intermediate construction may be supported On 
horses resting on the floor construction below 
and the adjacent floor beam, O may then be 
Swung into its final position With its bottom 
flange below the Said intermediate construction 
at its other end, after which said joists or units 
may be lowered permanently onto the bottom 
flange of the last placed beam O. 
As previously indicated, the present floor Or 

roof construction intermediate the beams O may 
be comprised in major part by pre-formed slab 
skeletons corresponding in all essentials to the 
in situ slab skeletons formed by practicing the 
invention as described in connection with the ill 
lustration in Figs. 1 to 3. A construction em 
bodying pre-formed slab skeletons is illustrated 
in Figs. 10 to 13 and will be observed to comprise 
a plurality of slab skeletons disposed in end to 
end relationship between the beans 0. These 
skeletons may be of any suitable length and are of 
a width determined by the Spaced apart rela 
tionship of the beams fo. As shown, each slab 
skeleton comprises any desired plurality of joists 
f a which may be duplicates of the joists and 
which may be disposed in any desired Spaced 
apart, parallel relationship. The tWO Outermost 
joists of each slab skeleton are Spaced in Wardly 
from the ends of the Slab Skeleton and at the 
ends of the slab skeleton are sheet metal ele 
ments 28 having the profile or side elevational 
shape of the joists a to preserve the cross-sec 
tional shape of the slab Skeleton at its ends and 
to cooperate with the corresponding elements at 
the ends of adjacent slab skeletons to provide 
forms for the pouring of joists between the ends 
of adjacent slab skeletons. In this connection 
and as illustrated in Figs. 10 to 12, the elements 
28 are of channel shape in cross section and have 
inWardly directed top and bottom flanges. Alter 
natively and as illustrated. in Fig. 13, Said elle 
ments may be of Substantially Z-shape in CrOSS 
section, each having an inwardly directed flange 
at its top and an outwardly directed flange at its 
bottom. Alternatively, said elements may be of 
any other suitable sectional shape. In any event, 
the joists a and the elements 28, and the Spaces 
between said joists and elements, are covered by 
expanded metal lath or the like 6 which is ex 
tended downwardly over the downwardly and 
outwardly inclined ends of said joists and ele 
ments and between the same may be tucked in 
wardly to better preserve the Spacing of Said 
joists. Similarly, the bottoms of said joists and 
elements, and the bottoms of the spaces there 
between, are covered by metal lath, Wire nesh or 
the like 88 fastened in place by tie tires 9a, or 
by the uprights 48. In addition, stays or braces 
29 extend from the tops of alternate of the joists 
and the elements 28 to the bottoms of the re 
maining joists and elements to hold the joists and 
the elements 28 properly positioned and tO im 
part rigidity to the slab skeletons. ?? 

Following fabrication of the slab skeleton they 
preferably are lowered into a thin layer of liquid 
cement and cinders or Haydite which, enmeshing 
the wire mesh 88 and hardening, forms the ceil 
ing plaster base. ThUS, SUch, base, being åpplied 
under factory conditions, will be of economical 
thickness and uniform texture for its purpose. 
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4. 
Obviously the width of Such precast plaster base 
must register as desired With the distance center 
to center of the supporting beams 0 and the 
length must be of the exact length center to 
center of the formed in situ, joists designated aS 
J. 
This prefabricated skeleton or unit having a 

solidly supported base or bottom allows of adding 
under factory control the required thickness of 
bulk or other type of insulation as indicated for 
the permanent position in building of Said pre 
fabricated foor unit. The insulation may be in 
troduced through the ends between the joists 
under the downward extending mesh 6 or by 
lifting a central top section of the mesh 6 as 
previously arranged for. This factory introduc 
tion of the insulation eliminates a tedioUS Opera 
tion under the many unfavorable conditions ob 
taining when placing insulation between the 
beams at the building site and expedite erection 
of the building proper. This prefabricated unit 
allows alternates as the substitution of commer 
cial plasterboards or the like in place of the fac 
tory cast plaster base, said board being fastened 
to the underside of said joists and to end 
members 28 and, if desired, being wired to the 
edges of the mesh 6a. Such alternates will ch 
viously provide the base desired for factory plac 
ing of insulation, for fireproofing the webs and 
bottom fanges of beans 0 and for the ceiling 
plaster finishing coats. 

In constructing a floor or roof by employing 
slab skeletons as described, the slab skeletons are 
placed between the beams (0 in end to end rela 
tionship with the ends of the joists a resting 
upon the bottom flanges of the beams. In this 
connection, if end elements 28 as illustrated in 
Fig. 13 are used, the outwardly directed botton 
flanges of said elements at adjacent ends of ad 
jacent slabs are disposed in abutting relationship, 
thereby to close the bottoms of the Spaces between 
'the webs of said elements. On the other hand, if 
the elements 28 do not have outwardly directed 
bottom flanges, said elements are held properly 
spaced apart, and the spaces between them are 
closed at their bottoms in any Suitable manner, 
as for example, by means of a suitable extension 
of a pre-cast plaster base held in place by the 
wire mesh 8a or otherwise. In any event, after 
placing the slab skeletons between the beams, 
concrete, “Haydite' or the like is poured into 
the spaces between the elements 28 at adiacent 
ends of the slab skeletons, thereby forming an 
additional joist at the adjacent ends of each two 

At the same time, COrl 
crete, “Haydite' or the like is poured into the 
spaces between the beams 9 and the downwardly 
directed and in Wardly tucked side portions of the 
metal lath 6a and over said metal lath and Said 
beans to a desired thickness or depth. With th? 
same advantageous results as described in con 
nection with Figs. 1 to 3 of the drawings. There 
after, or previously, if desired, the ceiling finish 
ing coating, or coatings, is, or are, applied. In 
this connection it will be understood, of course, 
that conduits 3 for electric wires or other pur 
poses may be embodied in the slab skeletons either 
during construction of the same or at any time 
thereafter and that connections between Said 
conduits may be made in the spaces between ad 
jacent ends of the slab skeletons prior to pouring 
of the concrete. It will also be understood that 
the joists formed between the ends of adjacent 
skeleton sections may be reinforced in any desired 
?1818, 

2,167,208. 
It is not essential that the joists or be 

of the construction heretofore described or even 
of reinforced concrete construction. On the con 
trary, said joists may be of any Suitable COn 
struction, and in this connection Figs. 14 and 15 
illustrate one alternative construction Which may 
be especially desirable in certain installations. As 
illustrated in Said figures, the joistS, designated 
generally as b, are of all metal construction 
and are characterized by webs 3 formed of rods 
which are crimped to provide successive W-shaped 
and inverted V-shaped formations as Viewed in 
side-elevation. Such of said joists as are intended 
to be used intermediate the ends of pre-formed 
slab skeletons preferably have top and botton 
compression and tension members, respectively, 
each of which is comprised by two pieces of angle 
iron 3 disposed to opposite sides of the web 3.0, 
respectively, and welded to the apices of the W 
shaped formations of said Web. On the other 
hand, such of said joists as are intended to be 
used at the ends of preformed slab skeletons may 
have top and bottom compression and tension 
members, respectively, each comprised by a single 
piece of angle iron at the inner side of the web of 
the joist. Alternatively, the bottom member may 
be comprised by two pieces of angle iron and the 
top member by only a single piece of angle iron 
at the inner side of the web; or, the top member 
may be comprised by a single piece of angle iron 
at the inner side of the top of the Web and the 
bottom member may be comprised by a single 
piece of angle iron at the outer side of the bottom 
of the web. In this connection it is apparent that 
in any case where the bottom member consists 
of or includes a piece of angle iron at the outer 
side of the web, the outwardly directed flanges of 
adjacent slab skeletons cooperate to close the bot 
tom of the space between the slab skeletons. Ob 
viously the joists illustrated in Figs. 13 and 4 
may be used either individually in the manner 
described in connection. With the joists of Figs. 
1 to 3, or in forming slab skeletons of the chair 
acter described in connection. With Figs. 7 to 13. 
As shown, said joists are longer at their bottoms 
than at their tops, and when embodied in slab 
skeletons the metal lath or the like Sb covering 
them and the spaces therebetween extends down 
Wardly over their ends as at 32 and also over their 
sides, as at 33. In other respects said slabs and 
slab skeletons, and floors or roofs embodying the 
Same are, or may be, of the Sarine construction Set, 
forth in connection with Figs. 1 to 3 and 7 to 13. 
Any of the joists may be formed so that when 

they are seated at their ends on the bottom 
flanges of the beam. Otheir top and bottom faces 
may be disposed at any desired levels relative to 
the top and the bottom faces of said beams. 
Moreover, in any case where the bottoms of the 
ioists are disposed at elevations SUch that a ceil 
ing coating of normal thickness applied thereto 
does not effectively cover the bottoms of the bearns 
0, the said bottoms of said beams may be covered 

and effectively fireproofed by a stepped ceiling 
formation as illustrated in Fig. 14 and including, 
for example, a plank 34 of suitable insulating 
material, such as gypsum, wired or otherwise se 
cured against the bottom of each beam. 
Without further description it is thought that 

the features and advantages of the invention will 
be readily apparent to those skilled in the art, 
and it will of course be understood that changes 
in the form, proportion and minor details of Con 
struction may be resorted to, without departing 
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from the spirit of the invention and scope of 
the appended claim.S. 

I claim: 
1. In a building structure, spaced floor or roof 

beams, joists extending between said beams, a 
plastic material supporting sheeting covering Said 
joists and the spaces therebetween and partly 
covering the ends of said joists and the Spaces 
between such ends, and plastic material dis 
posed over said beams and said sheeting and eX 
tending downwardly between the ends of Said 
joists and the webs of said beans and providing 
in cooperation with said beams and joists a con 
posite beam structure. 

2. In a building structure, Spaced floor or roof 
beams having webs and bottom flanges, joists 
extending between said beams and resting at 
their ends on the bottom flanges thereof, the ends 
of said joists being spaced from the WebS of Said 
beams, a plastic material supporting sheeting 
covering said joists and the spaces therebetWeen 
and extending downwardly over portions of the 
ends of said joists and over portions of the Spaces 
between the ends of Said joistS, and plastic ma 
terial covering said sheeting and Said beams and 
extending into the spaces between the Webs of the 
beams and the downwardly extending portions 
of said sheeting. 

3. In a building structure, Spaced floor or roof 
beams having WebS and bottom flanges, joists ex 
tending between said beams and resting at their 
ends on the bottom flanges thereof, the ends of 
said joists being downwardly and OutWardly 
inclined, a plastic material Supporting sheeting 
covering said joists and the Spaces therebetWeen 
and extending downwardly over portions of the 
ends of said joists and over portions of the 
spaces between the ends of said joists, and plastic 
material covering said sheeting and Said beams 
and extending into the Spaces between the WebS 
of the beams and the downwardly extending 
portions of Said sheeting. 

4. In a building structure, Spaced floor or roof 
beams having laterally extending top and bottom 
Compression and tension members, respectively, 
joists extending between Said beams and Sup 
ported thereon, a plastic material supporting 
sheeting extending over said joists and over the 
spaces therebetween, and partly covering the 
ends of Said joists and the Spaces between Such 
ends, the side marginal portions of said sheeting 
being directed beneath the top compression mem 
bers of Said beams in Spaced relationship thereto, 
and plastic material covering Said beans and Said 
sheeting and extending into the spaces between 
the top compression members of said beams and 
the underlying marginal portions of said sheeting. 

5. In a building structure, spaced floor or roof 
beams having laterally extending top and bottoma 
compression and tension members, respectively, 
joists of reinforced concrete extending between 
said beans and supported thereon, a plastic ma 
terial Supporting sheeting extending over Said 
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joists and over the spaces therebetween, parts of 
the joist reinforcements extending from said 
joists through and above said sheeting, the side 
marginal portions of Said sheeting being directed 
beneath the top compression members of Said 
beams in spaced relationship thereto, and plastic 
material covering said beams and said sheeting 
and extending into the Spaces between the top 
compression members of said beams and the un 
derlying marginal portions of said sheeting and 
having the aforesaid parts of the joist reinforce 
ments embedded therein, 

5 
6. In a building structure, spaced floor or roof 

beams having webs and bottom flanges, joists ex 
tending between said beams and resting at their 
ends on the bottom flanges thereof, the ends of 
said joists being spaced from the WebS of Said 
beams, a plastic material Supporting sheeting 
covering said joists and the Spaces therebetween 
and extending downwardly over portions of the 
ends of said joists and over portions of the Spaces 
between the ends of said joists, and plastic ma 
terial covering said sheeting and Said beams and 
extending into the spaces between the WebS of 
the beams and the downwardly extending por 
tions of said sheeting and downwardly over the 
botton flanges of Said beams. m 

7. The combination as set forth in claim 6 
including ceiling lath material secured against 
the bottoms of the joists and extending a CrOSS 
the bottoms of the spaces therebetween, and 
plastic ceiling material extending across the bot 
toms of the beams and the joists and across the 
bottoms of the spaces between said beams and 
joists and having said ceiling lath material en 
bedded therein. 

8. The combination as set forth in claim 6 
including ceiling material eXtending acroSS the 
bottoms of the Spaces between the beams and 
the joists and cooperating with the plastic ma 
terial covering said Spaces to provide a hollow 
of cellular floor or roof structure. 

9. The combination as set forth in claim 5 in 
which ceiling lath and ceiling material extend 
across the bottoms of the spaces between the 
beams and the joists, and in which some of the 
joist reinforcements extend below the joists and 
Serve to fasten the ceiling lath to the joists. 

0. The combination as set forth in clairn 2 
in which the beans have top flanges and in Which 
additional flange members and composite beam. 
bonds for the plastic material are carried by and 
extend laterally from the top flanges of the beans 
and are embedded in the plastic material. 

11. A pre-fabricated unit for the reinforcement 
of floors, roofs and the like formed from plastic 
material, said unit comprising laterally spaced 
joists, and foraminous metal attached to said 
joists and extending across the space between the 
tops of Said joists and doWWardly acroSS the 
upper portions of the spaces between the ends of 
said joists. 

12. A pre-fabricated unit for the reinforcement 
of floors, roofs and the like formed from plastic 
material, said unit comprising laterally Spaced 
joists, and upper and lower sheets of foraminous 
metal attached to the tops and the bottons of 
said joists and extending respectively across the 
spaces between the tops and the bottoms of Said 
joists, the end portions of the upper sheet extend 
ing downwardly across the Spaces between the 
upper portions of the ends of the joists. 

13. A pre-fabricated unit for the reinforcement 
of floors, roofs and the like formed from plastic 
material, said unit comprising laterally spaced 
joists the tops of which are shorter than their 
bottoms, and metal lath extending across the 
tops and ends of said joists and across the Space 
between the tops and partly a CrOSS the Space be 
tween the ends of Said joists and fastened to said 
joists. 

14. A pre-fabricated unit for the reinforcement 
of floors, roofs and the like formed from plastic 
material, said unit comprising at least One joist 
intermediate the ends of the unit, sheet metal 
members at the ends of the unit having the side 
elevational shape of the joist, and metal lath 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

75 



10 

15 

6 
material extending over said joist and said mem 
bers and over the spaces therebetween. 

15. A pre-fabricated unit as set forth in claim 
14 in which the sheet metal members at the ends 
of the unit have outwardly directed bottom 
fianges for cooperation with the companion 
flanges of adjacent units to close the bottoms of 
the spaces between the end members of adjacent 
units. 

16. A pre-fabricated unit for the reinforcement 
of floors, roofs and the like formed from plastic 
material, said unit comprising a plurality of 
Spaced, parallel joistS having downwardly and 
outwardly inclined ends, and metal lath material 
extending acroSS the tops of said joistS and across 
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the spaces between the tops of said joists, down 
wardly over the ends of said joists and partly 
over the spaces between the ends of said 
joists, and downwardly over the sides of the two 
Outermost joists. 

17. A pre-fabricated unit as set forth in claim 
16 in which the joists comprise top and bottom 
compression and tension members, respectively, 
and rods connecting said compression and ten 
Sion members. 

18. A pre-fabricated unit as set forth in claim 
11 including stays between the joists holding them 
spaced and upright. 
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