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This invention relates to a building material 
and more particularly to a slab Ortile. 
In general, the object of the invention is to 

provide a novel and highly efficient slab or tile 
which may be used with advantage in the fire 
proofing of steel load supporting members such 
as steel floors and also to provide an acoustical 
covering or surface for the interior of the build ing. 
With this general object in view and such others 

as may hereinafter appear, the invention con 
sists in the composite tile possessing efficient fire 
proofing and acoustical characteristics herein 
after described and particularly defined in the 
claims at the end of this specification. 
The drawing illustrates a composite tile emi 

bodying the present invention, Fig. 1 being a ver 
tical cross section and Fig. 2 a side elevation 
with a portion broken away. 

For purposes of illustration, the invention will 
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20 be described as embodied in tile applied as a pro 
tection for the undersurface of a metal floor in 
order to provide a floor with the requisite fire 
proofing to enable the same to comply with the 
regulations usually required in the construction 
of fireproof and fire resisting buildings in this 
country. The surface of the tile which is to com 
prise the under or exposed surface after erection 
is provided with an acoustical layer formed as an 
integral part of the tile enabling the fireproofing 
tling to serve as an efficient acoustical ceiling, 
reducing to a minimum the cost of fireproofing 
the steel floor and providing the desired acoustical 
treatment. Heretofore, with any of the fireproof 
ing tiles upon the market and with any of the 
acoustical tiles upon the market, duplicate opera 
tions have been required to fireproof such a steel 
floor and to provide the desired acoustical treat 
ment for the interior of the building beneath the 
floor. The major part of the cost in both opera 
tions has heretofore been chargeable to sales, 
handling, installations and the like, and the dupli 
cation of many of these charges has caused the 
total erection expense to exceed a practical 
amount. The present invention contemplates a 
composite tile comprising a body portion of non 
combustible material preferably comprising ex 
panded vermiculite and gypsum plaster and a 
thinner facing layer of acoustical material com 
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of which several are now on the market, as will 
be described. The acoustical layer is bonded to 
the body portion of the tile during the manufac 
ture of the composite tile so that on the job the 
single composite tile maybe erected to provide the 
desired fireproofing for the steel floor or other 
load supporting member of the building and at 
the same time the acoustical facing serves to pro 
vide the required acoustical treatment for the 
portion of the building below the floor. The 
gypsum tile, heretofore commonly used for fire 
proofing purposes, has one inherent undesirable 
feature which I attribute to the dehydration of 
the gypsum when such a tile is exposed to fire 
conditions. As a result of the dehydration proc 
ess, the resulting dehydrated gypsum body 
possesses very little strength and in addition, 
during the dehydration, a characteristic tend 
ency exists for fissure cracks to develop through 
the body of the tile. In practice, the employ 
ment of a tile of a thickness substantially greater 
than that required for adequate thermal insula 
tion in the protection of the steel floor or other 
member has been resorted to in order that suff 
cient strength may be obtained in the tile after 
the latter has been exposed to a fire condition, 

I have discovered that expanded vermiculite 
when incorporated into a mineral plastic binder 
such as a gypsum plaster and the composition 

30 

35 

40 

45 

molded into slab form, has the effect of substan 
tially eliminating volume change during the de 
hydration of the gypsum when such a tile is ex 
posed to fire conditions and as a result, the com 
pletely dehydrated tile retains a considerable 
measure of its strength. This result is apparently 
due to a reaction between the gypsum and the 
vermiculite or it may be due to some vitrifica 
tion of the vermiculite although at present I am 
unable to state the exact reason for this result. 
Experience has demonstrated the ability of such 
a gypsum and vermiculite composition to retain 
its strength when exposed to fire and this feature 
may be utilized in practice to enable thinner sec 
tions of tile to be employed as a fireproofing with safety. 
Tests on slabs or tiles made with different 

weight ratios of expanded vermiculite to gypsum 
plaster have shown that the requirements for 
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-- . . . . A s 

satisfactory commercial fireproofing of steel 
building members are best satisfied with a come 
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position within the range of from 2:4 parts by 
weight of gypsum binder to 1 part by weight of 
expanded vermiculite. Compositions containing 
less than 2:1 ratio are somewhat deficient in the 
strength required for economical handling and 
application and do not retain sufficient strength 
during fire exposure to insure of their remain 
ing in place as cover without added reinforce 
ment. Compositions containing an appreciably 
greater ratio of binder than 4:1 tend to exhibit 
undue shrinkage and deformation during fire ex 
posure, these effects tending to destroy the con 
tinuity of the cover. It will be understood that 
all reference to the performance of expanded 
vermiculite-gypsum refer to compositions within 
this preferred range although it is not intended - 
that the ideas involved be limited to the Se of . . . 
the materials within this range. 
The claimed superiority of the expanded ver 

miculite-gypsum compositions in the form of tiles, 
slabs, and the like is illustrated in the following. 
paragraphs by direct comparison with other gyp 
sum compositions commonly employed for the 
purpose. 
Gypsum fireproofing tiles and slabs are widely 

used in fire-resistant construction as covering 
for building members subject to damage by fire 
exposure. The following examples, taken from 
a list of generally acceptable coverings for steel 
members in fully-protected construction are of 
fered in illustration: 

Steel beams, girders, and trusses 
Two inches or more solid precast gypsum 

units, well anchored or bonded, plastered with 
at least % inch plaster. . . . . 

Floors and roofs 
Floor construction consisting of 2 inches 

or more top slab of poured or precast gypsum 
on standard steel channels and bottom slab 
of 2 inches or more poured or precast gypsum, 
plastered with at least % inch gypsum plaster. 

Commercial gypsum products universally em 
ployed for such use as above are composed of 
hydrated gypsum plus a relatively low percentage 
of reinforcing fiber (generally wood fiber). They 
owe their fireproofing efficiency mainly to the fact 
that heat is absorbed in driving off and vaporizing 
their contained water of hydration. The progress 
of this dehydration through the body of the cover 
upon exposure to fire is accompanied by shrink 
age and the development of characteristic fissure 
cracks in the dehydrated layer. These effects 
detract from the thermal resistance of the cover, 
and when dehydration is carried to completion, 
limit the performance of the cover as protection. 
It is necessary to employ a sufficient thickness of 
such material to insure against this action (dehy 
dration) going to completion in the time interval 
for which protection is required. According to 
the above samples, this thickness may be 2 inches 
when an additional % inch of gypsum plaster is 
applied. . . . . . . . . . . . . . . . . . . . 

Fire tests have demonstrated the ability of ex panded vermiculite-gypsum compositions to with 
stand fire exposure without cracking, without 
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excessive shrinkage in volume, and without dan 
gerous reduction in strength as related to ability 
to hold or be held in position as protective cover. 
It has been demonstrated that, because of this 
ability to resist fire exposure effects, equivalent 
fireproofing efficiency is obtained with much thin 
ner. Sections of cover than are required in the 
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st to end of 3d. 
20 hour-i- 

. The gypsum compositions used in the above 
comparisons are classed among the most efficient 

case of gypsum compositions as commonly em 
ployed. These claims are illustrated by data, 
drawn from test results, as follows: 

EEASYerwood fibered std. gypsum 
mill, P- plaster tile fireproofing tile 

Weight in p; 
per sq. ft. 
thick--------- 4, 27 7.56 5.28 Wolume shrinkage 
after 3-hr. expo 
sure----percent. 0.5 4.7 

Ratio of strength 
after crposure to ... .", w 
initial weight.-- 700 188 0 
Maximum temper- ". . . . . . . . . 
ature reached 
above tile in 3 

isintegrated 

'' hours.-------' F-- 1,096 1,318 1,242 Average tempera 
ture drop across 
tie from end of 

873 658 839 

fireproofing materials available in terms of 
weight and thickness of cover required. While 
the performance characteristics of other com 
monly used fireproofing materials will differ from 
those of the gypsum products, it can be shown 
that all these materials are inferior in tile form 
to the expanded vermiculite-gypsum composi 
tions, particularly in respect to weight and thick 
ness required for equivalent protection. 
The acoustical facing layer ?o may as has been 

pointed out comprise any of the known acoustical 
materials now upon the market, such as the plas 
tic acoustical materials sold under the trade 
names "Berry-Cel” and "Sabinite Plaster,' or it 
may comprise any of the preformed acoustical 
tiles such as 'Acoustone,' 'Sabinite,' 'Acousti 
Celotex' and 'Calice Acoustical Tie.' When 
either a plastic acoustical material or a preformed 
aCOustical material is employed a satisfactory 
bond with the fireproofing slab may be obtained 
by permitting the plastic vermiculite and min 
eral plastic binder to set from its plastic state in 
Contact with a layer of the acoustical material 
either in the plastic or preformed condition. 
Having thus described the invention, what is 

claimed is: . . 
1. A preformed composite slab suitable for use 

as a fireproofing and acoustical slab comprising a 
slab of non-combustible material capable of re 
sisting high temperature without disintegration 
having a body portion comprising expanded ver 
miculite and a gypsum plaster binder in propor 
tions of from two to four parts by weight of binder 
to one part by weight of expanded vermiculite 
and an acoustical facing layer securely bonded to 
One surface thereof and of less thickness than 
said body portion. . " . . . . . . . 

2. A preformed composite slab suitable for use 
as a fireproofing and acoustical slab comprising a 
slab of non-combustible material capable of re 
sisting high temperature without disintegration 
having a body portion comprising expanded ver 
miculite and a gypsum plaster binder in propor 
tions of from two to four parts by weight of 
binder to one part by weight of expanded vermicu 
lite and an acoustical facing layersecurely bonded 
to one surface thereof and of less thickness than 
said body portion, said body portion being approx 
imately two inches in thickness and said acousti cal layer being approximately three-quarters of 
an inch in thickness. . . . . . . . . . . . . . . . . . 
f : . . . . . . . . . . PAUL w, JENKINs. 
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