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This invention relates toa structural element 
and more particularly to prefabricated reinforced 
cementitious units for use in building structures. 
The units for which this invention is especially 
adapted are tiles, slabs, and the like, substantial 
ly ?at cementitious elements having an appreci-y 
able thickness. Sheets of this type are preferably 
made of gypsum or othersuitable material, and 
are commonly used as structural ?oor slabs in 

buildi'ngs'of comparatively light loadoccupancy 
and are also used as roof slabs in buildings of any 
type. Each tile is ordinarily provided with a 
tongue'and groove or the like on opposite side 
edges and usually also with a tongue or groove on 
each end. ‘ 
There are at present two general types of such 

, tile in use; that is, a metal edge tile in which the 
slab itself is reinforced only sufficiently to hold 

. the gypsum together and to transfer applied 
loads to the interlocking metal edges, which later 
form an I-beam, and transfer all loads to the 

‘ structural framing of the building. Another type 
is the integrally‘reinforced tile which are rein 
forced in both directions and transfer, the ap 

Slabs of the metal edge type have a serious ob 
jectionable characteristic in their inability to 
support appreciable loads concentrated upon the 
main body of the tile.‘ Furthermore, the insulat 
ing efficiency of the metal edge tiles is low for the 
reason that metal extends continuously from one 
surface to the other and heat is,'therefore, rapid 
ly transferred. ' ‘ 

Tiles of the integrally reinforced type are also 
primarily” objectionable because the edges are 
'easilychipped, the ?nished tile is of low strength, 
and the. production costs are high. In order to 
provide a tile of even mediocre strength, it has 
heretofore been found necessary to .employ 
welded wire mesh as a reinforcing agent. This, 
however, has made ‘the cost of such tile almost 

’ prohibitive. ‘ ' ‘ 

Attempts have been made to product a satis 
factory tile using expanded metal as a reinforce 
ment, since, with expanded metal as a reinforc 
ing agent,‘ the tile is relatively inexpensive to 
manufacture. Eiforts in this direction, however, 
have been futile, due to the fact that, when 
manufactured in the ordinary manner, the edges 
of the diamonds of the expanded metal will shear 
the gypsum keys extending therethroughin areas 
near the point of application of the load and, 
when the gypsum keys are severed, the expanded» 
metal mat is free to stretch in these areas and 
immediate failure of thetile occurs. 

The present invention overcomes the previously 
noted objections to reinforced tile; and it is an 
object to provide an inexpensive, structurally 
strong, cementitious building unit in the form of i 
a‘ tile or the like, in which the gypsum keys 
formed through the mesh of expanded metal re 
inforcement will not shear or fracture under any 
ordinary loads applied to the tile. ' 
Another object of the invention is to provide a " 

reinforced cementitious unit- for‘ building struc 
tures with edges and corners which are highly re—' 
sistant to chipping and abrasion. 
The present invention also contemplates the 

production of a reinforced cementitious tile in 
which the reinforcement may be of expanded 
metal so positioned within the tile as to provide 
de?nite structural advantages and also in which 

. the composition of the cementitious mixture is 
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such as'to effectively prevent shearing of the 
keys extending through the diamonds of the ex 
panded metal. ‘ 
A further object is the provision of a reinforced 

cementitious building unit or tile having a rein, 
forcingmernber such as ?at expanded metal or 
other suitable foraminous sheet material not un 
der tension and in which the body of the tile is 
formed 0 a cementitious material such as gyp~ 
sum or t e ‘like-containing predetermined per 
centages of‘ ?ber, such, for instance, as ground 
?uff newsprint or the like. ' ' , 

_A further" object is the provision of structural 
units or elements comprising an aggregate‘con 
taining a predetermined proportion of resilient 
and yieldable ?brous'material whereby the ele 
ments are highly resistant to cracking strains 
and have other shockproof qualities which make 
'them particularly desirable for use in earth 
quake-proof constructions and especially suitable 
for use in areas where earth tremors are prev 
alentl . v _ ' 

Another object is to provide a new and novel 
process for manufacturing a highly shock and 
strainproof cementitious ' building unit of, the 
character described. '_ i 
Further vobjects will be apparent from th 

speci?cation and the‘ appended claims. . 
'In the drawing: ., I . 

Fig. i is a perspective sectional view of a tile or 
slab and illustrates one‘eiribodiment ‘of‘the in 
vention. , - » _ . 

Fig. 2 is an enlarged sectional elevation of an 
edge portion of the embodiment illustrated in . 
Fig. 1. 

Fig. 3 is a fragmentary detail sectional-view ‘ 
taken on a line substantially corresponding to 
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‘ line 8-4 of Fig, l and illustrates in section the 
keys which extend through the diamonds of the 
expanded metal'reinforcement. 
Referring to the drawing in details, the em 

bodiment illustrated comprises a cementitious 
tile or slab I having a tongue 2 along at least 

, one edge and a groove 3 in the opposite edge. 
The tile l is preferably formed of an aggregate 
comprising gypsum and a predetermined amount 
of ?brous material of a type and in proportions 
which will later be described. However, it should 
be understood that the tile may be formed of 
any cementitious material which is suitable for 
use in structural units and which may properly 
be used in connection with the ?brous material 
speci?ed. Also the units may be of any desired 
size and shape and are not to be limited to tile. 
The slab or tile element disclosed is provided 

with a reinforcement 4 of foraminous sheet-like 
material, preferably flattened expanded metal 
having reasonably large apertures or so-called 
diamonds I, as shown in Fig. 3. In actual prac 
tice, a satisfactory reinforcement for ordinary 
the may be made of standard ?attened thirteen 
gauge expanded metal having three-fourths inch 

~ diamonds. 

The reinforcing element 4 is preferably made 
in the form of an elongated hollow framework 
such as illustrated by the dotted lines I in Fig. 1 
and which is of a cross sectional contour ap 
proximating that of the ?nished slab but with 
depressed sides, as shown at 0, so that, when the 
complete slab is formed, the sides 6 are spaced 
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somewhat from the ?at sides ‘I of the tile. The ‘ 
reinforcing expanded metal mat is also so formed 
that it is substantially at the surface of the slab 
adjacent the edges 8 and around the tongue 2 
and all of the adjacent comers. The reinforcing 
mat is also formed at the opposite edge so that 
it is substantially at the surface of the groove 3 
and the adiacent edges and corners as shown. 
The mat extends closely adjacent the surface‘ of 
the tile for an appreciable distance along the ?at 
sides thereof, as indicated at I. By this means, 
a tile may be formed which is exceptionally re 
sistant to chipping and abrasion of the tongue 
and groove and all adjacent surfaces and corners. 
The exact-areas at which the reinforcing is 

‘ at or near the surface may, of course, be varied, 
and, in fact, the reinforcement may not be com 
pletely coextensive with the entire areas of the 
tongue and groove. Also the exact proximity of 
the reinforcing element to the surface of the 
tile in the vicinity of the edges and in the vi 
clnity of the tongue and groove may be varied 
somewhat. For instance, in Fig. 1 the rein 
forcement adjacent the edges is shown just 
slightly under the surface of the cementitious 
material, and at the sides 6 it is very materially 
spaced ‘from the outer surfaces ‘I of the tile. 
Fig. 2 illustrates substantially thesame rein 
forcement. However, in Fig. 2 the reinforcement 
in, the tongue and groove and at the edge sur 
faces is shown substantially ?ush with the sur 
face oi.’ the tile. 

It will, of course,‘be obvious that reinforcing 
‘elements shaped in accordance with the dis 
closure herein may be employed in building units 

' formedfrom any suitable cementitious material. 
However, particularly desirable and unexpected 
characteristics are'obtained in the finished prod-. 
not when the aggregate from which the tile is - 
formed is made with certain predetermined pro 
portions of cementitious material and ?ber in 
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stucco. 
average tile, three-fourths inch thirteen-gauge, 
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combination with the speci?ed type of rein 
forcement. ‘ 

It is desirable not to have the main body of 
the reinforcing material (that is; the sides 6 
thereof) too closely approach the surface at the 
sides of the tile or panel. By spacing the rein 
forcement substantially as shown,- they diamonds 
are engaged by‘ well formed e?icient keys 9, as 
in Fig. 3, with a suitable amount of key-support 
ing material on each side of the expanded metal. 
A satisfactory process for forming the struc 

tural unit disclosed or its equivalent consists’ in 
preparing a mold of the desired size and shape, 
greasing the inner surfaces of the mold, placing. 
therein an expanded metal reinforcing element 
of the formation described, that is, of a shape 
approximating the unit and with depressed sides 
as shown, then ?lling the mold with a cementi 
tious slurry comprising stucco and ?ber in the 
“amount of 214% to 14% by weight of the dry 
stucco and water in a quantity sufilcient to yield 
a consistency of between 60 and 80. This ce 
mentitious slurry is poured into the mold con 
taining the reinforcing element and then al 
lowed to set. If it is desired that the reinforc 
ing element should be slightly under the surface 
at vthe tongue and groove and adjacent edges of 
‘the ?nished product, then the reinforcing ele 
ment may be supported in the mold accordingly. 
If, however, it is desired. that the reinforcing 
element should be at the surface at these points, 
‘then it may be supported directly by the mold 
itself. / 
While the slurry composition above speci?ed 

(that is, containing 21/2% to 14% of the ?ber 
by weight of the dry stucco) is satisfactory un 
der certain conditions, it has been found that, 
to obtain the most satisfactory results, the ?ber 
should be in the amount of 4% to 6% of the dry 

It has also been found that, for the 

flattened expanded metal ‘used as a reinforcing 
medium provides a most satisfactory product. 
In other words, the combination of a cementi 
tious mixture having a relatively high ?ber con 
tent with ?attened expanded metal reinforce 
ment produces a tile with remarkably efficient 
and unexpected characteristics. 
Heretofore it has been the practice to admix 

comparatively small amounts of ?ber (up to 1% 
or 11/2% by weight) with the stucco in the manu 
facture of cementitious tile, the object being to 
increase the bond of the tile and reduce its den 
sity somewhat. In so far as known, however, 
there has never been any relationship of the pro 
portion of ?ber used to a reinforcing element of 
any type. In the development of the present 
invention it has been found that, by increasing 
the ?ber content to from 21/2% to 14% by weight 
of the stucco, and preferably to from 4% to 6%, 
and using expanded metal, and particularly ?at 
tened expanded metal, as the reinforcing agent, 
it is possible to produce an excellent tile having . 
greater ‘load-supporting characteristics and less 
chipping and breaking of corners and edges than 
any similar tile heretofore produced. 

' It has also been found that, when ordinary 
un?attened expanded metal is used, a relatively 
high proportion of ?ber must be used to produce 
satisfactory results. However, if ?attened ex 
panded metal reinforcement is used, satisfactory 
tile may be made with a somewhat lower ?ber 
content. In other words, there in a direct rela 
tionship between the proportionate amount of 
?ber and the type of reinforcement used. D 
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- As previously stated, the results accomplished 
by the combinations used in thisinvention have 
been very unexpected and, although it is desired 
that the invention should not be limited by the 
following theory, it is thought that the explan’a- ~ 
tion for the surprising results obtained is sub 
stantially as follows: 
With ordinary unflattened expanded metal em 

ployed in a tile made from a standard mix con 
taining substantially 1% to 11/2% of ?ber, there 
is practically no “give" of the stucco when the 
strands ‘of the expanded metal press severely 
against the gypsum keys by reason of a load being 
applied to the tile. in that vicinity. The ex 
panded metal, being un?attened, does not de 
velop its full strength at the ?rst stretch, but 
tends to stretch until it has been pulled into a 
?attened condition. The result is that, with a 
very heavy load concentrated on ‘the tile, the 
strands of the un?attened expanded metal move 
suiflciently to break the nonresilient stucco keys. 
thereby causing complete failure of the ‘tile. By 
pre?attening the expanded‘ metal; its initial 
stretching in the tile is substantially eliminated, 
thus enabling a tile, even if made from the ordi 
nary stucco mix, to support any load. less than 
that suf?cient to cause movement of the strands 
of the flattened expanded metal. Although the 
‘flattened expanded metal, even when used with 
the ordinary stucco mix, yields a somewhat 
stronger tile than when unflattened metal is used, 
approximately the -ntire stress of the load is 
still borne by that portion of thereinforcement 
which is in the immediate vicinity of the point of 
application of'the load., . " - 

The addition of a substantial quantity of fibers 
to the stucco mix conditions the mix for resilient 
or yielding intimate co-operation with the ex 
panded metal so that the mix and the re 
inforcing metal fully co'-oper'ate to produce the 
most effective results. The'?bers present, par 
ticularly in the stucco keys, cause the keys to be: 
somewhat yielding and resilient, with the result 
that, when a concentrated stress is applied to 
the tile, the'strands of expanded metal are per- 45 
mitted to move su?iciently to enable a large por 
tion of the strain to be transmitted to other keys 

‘ and other portions of the tile, thus relieving-the 
gypsum keys in the immediate vicinity of the load 

In tests made by using a stucco mix containing 
the standard amount of ?bers with non?attened 
expanded metal reinforcement,v the failure of the 
tile has'been due to the shearing of the gypsum 

‘ the load. In tile containing substantial quan 
tities of fiber and employing ?attened expanded 
metal, the failure has been due to ‘the rupture 
of the~ metal reinforcement. ' l 
The presence of substantial quantities of fibers 

with expanded metal reinforcement insures a 
considerably improved tile, even when the rein 
forcing expanded metal is un?attened.‘ How 
ever, even to obtain this improvement, a ?ber 
content of 21/27., to 14% by weight of the stucco 
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In the'manufacture of standard tile it is undesir 
able to have the ?bers present in too large quan 
tities for the reason that they tend to weaken 

' the body of the tile somewhat. Therefore, in the 
present invention the proportion of ?bers and 
type of reinforcement bear a definite‘ predeter- ' ' 
‘mined relationship ,to each other. That is, by 
the use of ?attened expanded metal reinforce-l 
ment and a mix'contai'ningiiber such as ground 
?uff newsprint, or the like, in a predetermined 
amount in excess of that ordinarily used and 
which would otherwise be detrimental instandard 
tile, tile may be produced having greatly improved Y 
load bearing characteristics. - " . 

In addition to being an- exceedingly strong ' 
structural unit which is relatively cheap to pro5 
duce, tile made in accordance with this" invention 
have a number of other important characterise 

Tests have shown that they are not nearly 
as subject to fatigue as are, metal edge tile of 
similar dimensions. That is, when subjected to 
a continuous load over a long period of time, the 
amount of ultimate de?ection is much less than 
that of metal edge tile .and the amount of its 
de?ection becomes constant, considerably more 
quickly. ' 

‘Another advantage which the stile of this in 
vention has over metal edge tile and the like is 

its main body. ,This characteristic permits the 
use of linoleum and the like directly over a floor 
of tile made in accordance with this invention 
Without the necessity for a subfloor- of a rigidity 
sufficient to carry loads to the edges of the tile. 
Moreover, the tile being reinforced in all direc 
tions, the necessity for a tongue and groove on 
the ends of the tile is no longer present. 

It is intended, of course, that the invention 
should not be limited to the speci?c embodiment 
or embodiments-disclosed‘ herein, since many. 
modi?cations may be made,-. and it is contem 
plated, therefore, by the appended claims to 
cover any such modifications as fall within the 
true spirit and scope of this invention. 
Having thus described this invention, what 

is claimed and desired to be secured by Letters 
Patent is: ' 

1. A load supporting reinforced building slab 
or tile of set éementitious material comprising 
stucco ‘and ?ber and‘an expanded metal rein 
forcing elernent embedded in said slab and sub 
stantially coextensive therewith, said reinforc 
ing element being, substantially flush with the 

‘ surfaces and corners at and adjacent two op 
keys in the vicinity of the point of application of 55_posed edges of said slab and spaced from the 
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should be used, and, when ?ber is used in these‘, . 
proportions in combination with ?attened‘ex- - 
panded metal,“ a much‘ greater improvement is 

surface throughout the 
of said slab. . ' 

2._A reinforced building- slab or tile‘ of’ set 

major area of both sides 

cementitious‘ material comprising stucco, and, 
?ber and an expanded metal reinforcing ele.-'. 
ment embedded in said, slab and substantially 
coextensive therewith, said reinforcing member 
comprising an expanded metal shell of sub 
stantially the same cross sectional contour as 
said slab but having a major portion of each 
side depressed sothat the depressed portions 
are materially spaced from the side surfaces of r‘ 

' said slab. 

observed. However, if ?attened expanded metal I 
is used and a fiber content of from 4% to 6% by 
weight of stucco, the greatest e?iciency may be 

, obtained. .It will, of course, be understood that 
these percentages may vary slightly._depen'ding 
upon the type of ?ber used, the size of the mesh 
of the expanded metal, and the Gauge thereof. 75 sectional contour’ substantially conforming to 

l 

70 
3. A reinforced building slab or tile having a 

tongue on one edge and a groove in the opposite 
edge, said tile being formed of set cementitious 
material comprising stucco and fiber and an ex 
panded metal reinforcing element embedded'in' ' 
said tile, said reinforcing element being of a cross 
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the cross sectional contour of said tile and being 
substantially at the surface of said tile adjacent 
its edges including said tongue and groove, and 
having its sides depressed, so that major por 
tions of, said sides are spaced materially from 
the sides of said tile, the amount of fiber to 
stucco being from 2%% to 14% to provide suf 
?cient resilience or yieldabillty in said mate 
rial to prevent shearing or fracture of said mate 
rial by said expanded metal when extreme loads 
are localized on said tile and to transmit local-~ 
laed stress to a comparatively large area, of the 
material substantially in the plane of said re 
inforcing element. ' 

4. An article of manufacture comprising a 
reinforced cementitious tile or slab having em 
bedded therein a reinforcing shell of ?attened 
expanded metal preformed to a shape and dimen 
sions closely approximating the outer contour 
and dimensions of said slab adjacent the edges 
and at the corners thereof, but with a major 
portion of the sides depressed to provide a rela 
tively narrow space between said depressed por 
tions and the adjacent sides of said slab, the 
body of said slab being molded of a cementitious 
slurry comprising stucco, and fiber in an amount 
of 259% to 14% by weight of the dry stucco. 

5. A load supporting tongue and groove build 
ing slab or tile of set cementitious material com 
prising stucco and ?ber, a tongue and groove 
reinforcing shell of ?attened expanded metal of 
substantially the same general over-all dimen 
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sions and contour as said slab and molded there 
in so that-the surfaces of the tongue and groove 
.edges -of said shell and of said set cementitious 
material are substantially coplanar, the inter 
mediate portions of said shell between said 
tongue and groove edges being embedded be 
neath the side surfaces of said slab. 

6. A reinforced building slab or tile having a 
tongue on one edge and a groove in the opposite 
edge, said tile being formed of set cementitious 
material comprising stucco and ground ?uff 
newsprint fiber and an expanded metal rein 
forcing element embedded in said tile, said re 
inforcing element being of a cross sectional con 
tour substantially conforming to the cross sec 
tional contour of said tile and being substan 
tially at the surface of said tile adjacent its 
edges including said tongue and groove, and hav 
ing its sides depressed, so that major portions 
of said sides are spaced materially from the 
sides of said tile, the amount of ground ?uff 
newsprint fiber to stucco being from 21/2% to 
14% to provide sufllcient resilience or yieldability 
in said material to prevent shearing or fracture 
of said material by said expanded metal when 
extreme loads are localized on said tile and to 
transmit localized stress to a comparatively large 
area of the material substantially in the plane 
of said reinforcing element. , 

‘ JAMES K. DUNCAN. 
GEORGE L. PHELPS. 


