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UN1TED STATES PATENT OFFICE,

RAFAEL GUASTAVINO, OF NEW YORK, N. Y.

COHESIVE CEILING-

R —

FLOOR.

SPECIFICATION forming part of Letters Patent No. 464,563, dated I)ecember 8, 1891
Appllcatlon filed March 11, 1891 Serlal No. 384,567, (H{} model,) |

10 all wiom it may concern:
Be it known that I, RAFARL GUAS TAVINO, .

citizen of the Umted mtates, and a resident of

New York, in the county of New York- and
State of New York, have invented certain
new and useful Improvements in Cohesive
Cetling-IFloors, of whieh the following is a
specmcatlon

My invention has reference to Lhe construe-
tion of buildings, particularly fire-proof build-
ings, and the improvements which I seek to
pmtect in this instance relate to the floors
and ceilings of such buildings.

The Invention is &pplwable to buildings of

all deseriptions, such as dwellings, f;LCtOI‘leS

school-houses, warehouses, &c.

The object of my mventlon is to demse a
cohesive ceiling - floor which shall possess
oreat strength eonJmntl} with lightness and

_whleh shall also De absolutely fire e-proof and
" indestruetible when subjected to the inei-

dents of a fire, and the peculiar construction
of which will give to the finished structure
the quality of self-deafening, whereby noises
originating in any one story of a building in

Whlch my invention 1s embodied are plevent-‘
~ed from being {::onnnunlmted to the stories.

above or below. .
In fire-proofing it is deblmble tc have the

structure of as little weight as possible; but
this condition must not be carried to the ex-
tent of sacrificing strength and stability.
my con&»huetmn in which I entirely dispense
with the use of conerete or ldrf}{., bodies of
cement and the like, T attain the condition of

maximum strength with minimum w eight, no

similar fire- pmof strueture of which I have

knowledge being of so-iittle weight with the:

same deﬂree of suenﬂth the str uutme being

also ;1bsolu tely mdestructible whensubj ected -

to a fire and its inecidents; and in my con-
struction I so combine the iron and clay to-
gether that the former will be entirely envel-

oped and protected by the latter,so that none

of the iron will be exposed to. view or to any
unfavorable infiuences in any part of the
structure, this being an 1rn1301*ta,11t COHdltIOH
of my invention.

The floor and ceiling form one complete:

homogeneous Orgahmatmn in which each part
In

])y.

the latier view;

al

between the floor and eelhnsz*., both floor and

ceiling are exteriorly flat, intermediate arches

of tlleb working to sustdain the weight of the
floor.
by their pressure being taken up by iron tie-
rods extending bctween and fixed to iron
beams of - small section, on which the arches
are supported, said tie- rods serving, also, to

support the tiles forming the celling element
Aa before st&ted this

of the organization.
peculiar orﬂ anization imparts to the structur

the qrza,llty of deafening sounds, which ex-

plains the term “self- deatemnn‘ 7 mddﬂ use of
herein by me.

the finished str uctum which provides spaces

55

Baid Mches are maintained in place =

05

The features of nm'elt) for which T desire
protection by Letters Patent are c;et out in -

the claims dat the end hereof.

In the accompanying drawings, f{)rmmff
part of this specification and wherem like

70

features are indicated by like letters of ref- -

erence in the several views, Figure 1 at its

left hand shows a plan view of a stracture
embodying my invention and at the right
hand a plan, partly in section, of the iron-

work employed therein. TIig, 9 is & sectional
elevation on the line 2 2 of l*w 1.
a central sectional elevation on the lme 33
of Fig. I midway between two of the main

supporting-beams. Fig. 415 a view similar

5

Fig. 3is
S0

-to the left-hand part of Fig. 2, showing some

additions to the GOH%U‘HCUOI’I llluqtl‘ated in

feamres of Hig. 4. |
Referring to the drawings, ¢ a indicate i iron
beams of f:nmll section.

generally extend between the side walls or

end walls of the building.
tances between- such walls a

b b areiron tie-rods; likewise of small section,

resting on the bottom ﬂanﬂ'es; of the Vertlcfbl' '

and If1g.5 1s a detaill section
along the crown of the arch, emb0d3 lng the-

(bhown here-in the
form of rolled &-beams.) These beams will.

Where the. dis-
are considerable
the beams a may have intermediate supports
between such walls in the form of iron- posts
or shafts constructed in a fire-propf manner. 93« |

90

I-beams and bolted to bent. plates or angle-

irons ¢, which in turn are bolted to the ver-
tical - beams a. The tie-rods b extend bé-
tween beams and are 111%03@(1 in bhoxes or
ack«ets 7, of ela,y materml

100

prefer&bly made .
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in short sections for convenience of manu-
factureand handling. These boxes or jackets
cover the tie-rods substantially from end to
end, as shown, and when they are placed over
the tie-rods the intervening. space is fllled
with cement b’ in opder to permanently se-
cure ‘the tie-rods and Dboxes or jackets to-
gether in their proper relative positions. ‘L'he
outer configuration of the cross-section of
boxes or jackets f is substantially that of a
triangle with its horizontal base depending
beneath the bottom flanges of beam «. The
inner surfaces of said box or jacket may be
made to conform as nearly as practicable to
the configuration of the tie-rod b. The boxes
or jackets f when in position extend down
below the under surface of the vertical beams
a, as-shown, sp that the tiles of the.ceiling ¢
between the tie-rods 0 can be laid across,
under, or beneath said beams «, thus com-
pletely concealing all iron by the clay, the
exposed surface of the completed ceiling be-
ing flush with the lower surface of said clay
boxes or jackets f, which cover the tie:rods,
as seen in Fiz. 3, for example.

The letters ¢ d indieate arches made of
tiles, preferably two courses, laid in cement
and breaking joints, as shown. These arches,
there beinga seriesof them, are built between
and rest on the beams ¢, and, as indicated in
I'ig. 3, the tie-rods b are placed centrally be-
neath the arches d, so as to counteract as
nearly as may be the outward thrust of the
arches. Ribs 7, made of tiles laid in cement,
are built on top of the arches d to fill out the

~spaces between said arches and the contigu-
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ous parts of the beams a. The arches d, as
well as the ribs /i, are carried to the same ele-

vation as the tops of the beams q, in order’
that the first course of the floor-tiles: may

rest directly upon the.top flanges of the

beams a, the tops of ribs /i, and the centers of
‘the arches d.

The tie-rods b, which tie the
beams a together, serve, as stated, to make ap
the thrust exerted upon the beams by the
arches (, and to further assist in this diree-
tion the arches springiug from one side of a

beam ¢« should be placed as nearly as practi-

cable in line with such arches as spring from

‘the opposite side thercof, this arrangement

permitting those arches springing from one
side of the beam to counteract the lateral
thrust exerted upon said beam by the arches
springing from the oppositeside of said beam.

The ceiling ¢ is shown composed of two
courses of tiles laid in edment and breaking
Jonts.
panels, which extend between the flanges of
the beams « and the sides of the boxes or
jackets f, the sioping sides of satd boxes or
jackets forming supports for the outer edges
of the panels, the tiles in contact with such
boxes or jackels being sloped to conferm to
the shape of the boxes or jackets, It will be
seen that the under surface of the boxes-ov
jackets f, by the construction described, are

‘These tiles are joined together in.

464,563

surface of the fimishing course of tiles of the
ceiling ¢, thus producing a flat ceiling in which

none of the iron on the structure is exj:osed 7o

and which can he readily decorated or other-
wise finished. | | | e
In the construction of IMigs. 4 and. 5 the
arches d have abutments made of terra-cotta
shoes e, which have sloping outer sides corre-
sponding as nearly as may be to the inclina-
tions of the ends of those tiles of the arches
which are made to rest upon such shoes. The
shoes e receive immediate support from the
Jower flanges of beams a and are made of such
configuration as to adapt them to fit closely
over said flanges, and thus transfer the thrust
brought to bear upon them to as large a sur-
face of the beams as possible. The clay boxes
or jackets f, inclosing the tie-rods b and which
extend between beamns a a, may be arranged
to abut against the shoes e, covering the
flanees of siid beams when the shoesare made
use of, and in such case the ends of said boxes
or jackets may be made sloping to conform
to the slope of the outer surface of the shoes e.
I'he tile panels. of the ceiling g, where they
come in contact with the shoes ¢, will also be
made with sloping edges to increase the sup-
port for the ceiling. | |
The structure will be cheaper when the
shoes ¢ ave omitted therefrom, and they are
not at all indispensable. Whether omitted
or not the construction serves to completely
inclose all the iron employed, so that the clay
alone will be exposed to view, the iron being
so enveloped by the elay that it will not be

75
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subjeeted toany unfavorable influences, such

as moisture, lame, &c.

The clay elements of my cohesive ceiling-
floor are joined together and as far as prac-
ticable to the iron of théstructure by cement,

thus uniting all of the material of the struct-

ure into a homogeneous mass or body, which
will be fire-prooef and of great strength, though
comparatively of little weight, The weight
of thie loads resting on the floor of the struct-
ure will be transferred tothe beams a through
arches d, which are well adapted for support-
ing heavy loads, while the weight of the ceil-

o principally by the tie-rods b, which at the
same time serve to tie tofrether the beams «
and take up the thrust of said arches. The
deseribed combination of theiron of my struct-
ure with the clay or tiling thereof is such
that each material re-enforces the other, ren-
dering it possible to obtain by the employment
of iron beams of little weight greater strength
and stability than could be attained by struct-
ures of other forms employing heavy beamns
and girders representing great weight. ‘The

| completed structure, as will be scen, presents
a flat horizontal surface both on the floor side

and on the ceiling side with concealed spaces
nnder the floor and above the ceiling, which
construction acts to effectually preventsounds
in one room from being heard in the rooms

in the same horizontal planc as the exposed ! helow or above. As the ceiling and floorare
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pr’a;cticaliy finisShed in the construetion, it is ] deseribed, the combination, with longitudinal

plain that my system has the merit; also, of

much eeonomy

In Figs. 2 and 8 I haverepresented a series
of wooden sleepers & arranged at the top of
thestructure, running pamllel with the beams
a and avout two feet apart.  These sleepers,
which may have sloping sides, rest on the top
flanges of the beams ¢ and (between beams)
on the ribs % and arches d, as shown. When
the sleepers are made use of, the tiles 2 of the
floor are laid between the same close to their
sides, as 1ndicated in Fig. 3, and said sleepers

extend about one inch above the upper layer
of the floor-tiling.

The sleepers I are made. use of when it is
desired to lay a wooden floor over the tile
floor,and in doing this I place a layer of min-
eral wool /, of about one inch thickness, on top
of the upper layer of the floor-tiling, cﬁ]d on
top of this mineral wool the wooden floor i,

about one inch thick, is laid and secured To |

~ the sleepers & by nallmn‘ or otherwise. This
construction, with the mineml wool between
the upperlayerof tiling and the wooden floor,
further serves to deaden sound, and thus has

.o tendency to increase the effectiveness of the

structure in that respeect.

Itaving thus described my 1nvention, what
I claim as new, and desire to secure bv {.et-
ters Patent, 18— _

1. In a cohesive celling-floor, the cmnbina—
tion, with longitudinal- beams ::.uppmtul be-
tween the walls of the building, of a thin in-
dependent floor built of flat tiles 1aid in cem-

.ent and crossing over the upper flanges of

said beams, and a thin independent cmlmﬂ
also built of flat tileslaid in cement and er Obb-
ing under the lower flanges of said beams,
thus providing spaces between beams under
the floor.and over the ee’iling, substantially
as set forth. | |

. In a eohesive cellmw-ﬂoor the combina-
tlon with longitudinal beams buppmtm Le-
tweeqn the wa 115 of the building and arches of
tiles-between beams, of a floor of tiles sup-
ported on the arches and the flanges of the
beams, and a ceiling«0f tiles supported be-
neath the arches on said beams, whereby the

ceiling and floor present flat outer surfaces

and spaces over the ceiling and under the
floor are provided, substantially as and for
the purpose set forth.

3. In a cohesive ceiling-floor, the combina-
tion, with longitudinal beams supported be-

taveen the walls of thie building anud a series

of tile arches resting on the beams ~tsuitable
distances apart, of a thin independent floor
built of flat tileg laid in cement and crossing
over sald arches and the upper flanges of the

‘beams, and a thin independeni ceiling, also

built of flat tiles laid in cement and crossing
under the lower flanges of said beams,whereby
there are provlded spaces beiween bheams
under the floor and over the celling saimtfm-

tially as set forth.

beams supported between the walls of the
building and arches of tiles extending be-
tween and supported on said beams, of a floor
of tiles laid in cement and supported on said

arches and the upper flanges of the beams, a

ceiling of tiles, likewise laid in cement and
supported in proximity to the lower flanges

of the beams, thus providing inclosed spaces

between heams under the floor and over the
ceiling; and -tie-rods extending between the
beams at or near their lower ﬁ.;m ges and serv-
ing to tie the beams together and to stiflen
the arches and to assist in supporting the ceil-
Ing substﬂmtmlly as sat forth.

5 In a ceiling-floor of the character herein
described, the combuutlon with longitudinal
beams supported between the walls of the
building and tile arches extending between
and supported on sald beams, of a tile floor
laid in ecwment and suppor [Ld on the arches
and the upper flanges of the beams, tie-rods
between beams beneath the arches and sery-
ing to tie the bean's together and stiffen the
31(3]1@%, and a tile (*elluw laid in cement in
panels or sections, with their cdges supported
by the tic-rods and the lower ILuwe& ol the
be&m% substantially as set forth.

In a ceiling-floor of the character herein
dLbCI ibed, the cumbumuon with longitudinal

70
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beams auppmted between the walls of the

building, tile arches . extending between the
beams and supported thereon, and tile ribs

built on top of the arches and extending

against the beams and as high as their upper
flanges, ol a tile foor 1aid in cement and sup-

ported on the said ribs and arches and the

upper flanges of the beams, tic-rods between
beamsheneath the arches, and the tile ceiling
laid in cement in pancis or sections sup-
ported by said tic-rods and the lower flanges
of the beams, substantially as set forth.

7. In a eeiling—ﬂom' of the character herein

deseribed, the combination, with longitudinal

beams supported between the walls of the

10O

105

I10

building and tile arches extending between

the beams and resting thereon, of a tile floor
supported on the tt..{:fhm and upper flanges of
the beawms, tie-1rods extending between beams
bencaththear Lhﬁqant}' serving totiethe beams
togother and stiffen the .:uche% clay boxes or
ddﬁ‘*lb unmol}m said tie-rods and depend-

mw below the Lmdu mnfa,ce% of the lower

‘iLm%b of Lho beams, and a tile ceiling 1aid
1n cement i panels or sections bupported by
the lower flanges of the beams and by the en-

veloping boxes or jackets of the tie- -rods, the

gonstruction providing spaces between beams
under the floor and.above tho ceiling, 5ub-
stantially as setl forth.

8. In a ceiling-floor of the character herem
deseribed, the emnbumtlon with longitudinal

beams 5111)[}01%(1 between the Walls of the
huilding and tile arches exteudmﬁ' between

the beams and resting thereon, of a tile floor
supportied on the arches and upper flanges.of
4, In a ceﬂmmﬂoor of the chamcter herein i the beams, tie- 1‘*0(15 e\tendmﬂ* betweeu beams -

120

125

130



beneath the arches and acting Lo tie the beams
together and stiffen the arches, elay boxes or
jackets envceloping sald tie-rods and having
sloping sides and depending below the under
surfaces of the lower flanges of the aforesaid

beams, and a tile CGIIIH”‘ laid 1n ecment in |

panels or sections suppor rted in part by said

~c¢lay boxes or jackets, the outer surface of

10
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the ceiling being flush with the under sur-
face of H&Id boxe*- or jackets, and the tiles of
the panels in contact with the boxes or jack-
ets having sloping edges ennforminrr to the
slope of the sides of tie boxes or Jacha ts, sub-
stantially as set forth.

9. In a ceiling-floor of the elmmcter hercin
described, the combmﬂtlon with longitudinal

beams supported between the walls of the

building, tile arches extending between the
beams and resting thereon, and a tile floor
sapported on the arches and upper flanges of
the beams, of lie-rods extending between
beams beneath the arches and en Veloped by
clay boxes or jackets filled with cement to

- permanently sccure the rods and enveloping

clay.together in proper relative position, and
a tile ceiling laid in cement in panels or sec-
tions, supported in part by the lower flanges

of the beams and in part by the clay cover-

ing of said tie-rods, substantially as set forth.
10. In a ceiiing-floor of the character here-
in described, the combination, with longitudi-
nal beams supported between the wallsof the
building and tile arches extending between
and supported on said beams; of a tile floor
supported onthe arches and the upper flanges
of the beams, tie-rods extending between the
beams beneath the arches, terra-cotta shoes

covering the lower flanges of the beams and

extending below and covering the under sur-
faces of said flanges, and a tile ceiling laid in
eement in panels or sections, supported by
said tie-rods and shoes, the exposed surface of
the ceiling being flush with the under sur-

face of the terra-cotta shoes, %ubbmntmll) as

set forth.

11. In a cetling-floor of the character here-
in described, the combination, with longitudi-
nal beams supported between the walls of the

‘building and terra-cottashoesenvelopingthe

lower flanges of said beams and provided
with surfaces sloping downward and outward

from the beams, of tile arches extending be-

tween the beams and resting on the terra-
colta shoees, tie-rods extending between the

ceiling laid in cement 1n pancls or sections,

il

beams at their lower flanges, a tile floor laid | -
in cement and supported on satd arches and
the npper flanges of the beams, and a tile .

464,563

supported by the tie-rods and terra-cotta
shoes, the Liles of the panels in contact with
the said terra-cotta shoes having sloping
cdges conforming to the slope of the surfaces
of the shocs, su bstantmlly as set forth.

12, In a eeiliug-:f'lom' of the charaeter here-
in deseribed, the combination, with longitudi-
nal beams supported between the walls of the

building and tile arches extending between

the beams and supported thereon, of a tile
floor laid in cement and supporLed on said
arches and the upper flanges of the beam,
tie-rods extending between beams beneath
the arches and actin to tie the beams to-
aetlicr and stiffen the .;11*che::a, terra-cotta shoes
covering the lower flanges of the beams and
htendmg beneath and covering said flanges,
clay boxes or jackets BT‘VBIOplnﬂ' the said tie-
rods and extending between the beams and

‘abutting against the aforesaid shoes, and a
tile cmluw laid in cement in. panels or sec-’
30

jackets, the construction providing spaces be-

tions, supported by said shoes and boxes or

tween beams under the floor and above tho
ceilin substantially as set forth.

" 13. In acohesive celling-floor, the conibina-
'tmn with longitudinal beams supported be-

tw em the walls of the building, archesof tiles

between beams, a ceiling of tllPS supported

beneath the arches by said beams, and a floor
of tiles supported on the arches and the wup-
per flanges of the beams, of a series of sleep-
ers restmrr on the upper ﬂanfres of the beams
and tops of the arches and running parallel
with the beams and a wooden floor laid above
or over the tile floorand secured to sa.ld sleep-
ers, substantially as set forth.

14, In.a cohesive ceiling-floor, the comblna-
tion, with longitudinal bea,ms supported be-
fween the wallsof the building, arches of tiles

Dbetween beams, a éeiling of tiles supported

beneath the arches by said beams, and a floor

“of tiles supported on the arches and the up-

per flanges of the beams, of a series of sleep-
ers wstmrr on the upperﬂanﬂes oL the beams
and tops of the arches and running parallel
with the beams, a layer of mineral wool

(9
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placed on the upper layer of the tiles of the .

floor, and a wooden floor laid on the mineral
WO ol and secured to the %lecpers substan-

tmlly as set forth.

Signed at Boston, in the county of Suffolk

and State of ’\[a%aclmbetta this 3d day of
March A. D. 1801,
RAF AEL GUAN l"A VI \T()
Witnesses;

WILLIAM E. ])_LOD(,—.E‘TT, .

RAFAKT GUASTAVING, Jr.-
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