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ciples, the iron resisting by tension and not

To all whom it may concerh:
Be it known that I, RAFARL GUASTAVINO,

a citizen of the United States, and a resident

of New York, in the county of New York and

s State of New York, haveinvented certain new

and useful Improvements in the Construction

of Fire-Proof Buildings, of which the follow-
ing is a specification.

My invention relates to the construction of

10 buildings, and particularly to such as are to

~ be fire-proof; and the improvements which I

seek to protect in thisinstance have reference

to the roofs, floors, and ceilings of such build-

Ings.

15 My improvements are applicable to build-
ings of all descriptions—such as private dwell-
ings, factories, theaters, school-houses, ware-
houses, &c. |

The object of the invention is to devise a

20 more economical and substantial system for
constructing ceilings, floors, and roofs than
any now employed. The character of the
structures of this nature now in use, 1n which
wooden or iron beams are employed, 18 not

25 such as to meet the requirements of the serv-
ice, especially when economy, solidity, and
incombustibility are aimed at. Ordinarily,
structures such as mentioned are composed of
wooden or iron beams on which resis a double

30 wooden floor; or when fire-proof qualities are
specially desired small vaults of ordinary brick
or hollow brick are employed between thé
beams. Such constructions are familiar to
architects and builders, and need not be ex-

35 plained in detail here. In the common forms
of those structures the resistance of the ceiling
depends entirely on the ability of the beams
to resist deflection, since the wooden floors
and small brick vaultsserve merely as bridges

40 between beam and beam, and in no degree
increase the resisting power of the beams. On
the contrary, the floor or vault contributes
its weight to augment that weight which alone
the beams are intended to support. Withmy

45 system, which I employ in various embodi-
ments, all of which, however, having a com-

- mon objeet, the iron and brick, which princi-
pally compose the floor, ceiling, or roof, are
so arranged with reference to each other and

5o with reference to the entire structure as to

utilize their best qualities upon scientific prin- | plan herein explained ordinary brick are not |

by flexion, and consequently all the fibers of
its section work in the highest coetticiency,
and the vault of brick tiles, resisting by com-
pression and being supported upon itself, thus
contributing in an efficient manner to the re-

sisting quality of the floor.. The economy that

5

results from this construction is very great,

becanse the materials entering into the struct-
ure are employed in a manner for which their
respective inherent qualities best fit them,
thus enabling the use of less materialot agiven
kind for the effecting of a predetermined de-
oree of resistance.

The features of novelty for which I desire
protection in this instance are pointed out in
the claims at the end of this description.

to

In the accompanying drawings, which form

a part of this specification, and 1n which like

features are indicated by like letters, KFigure
1 is atransverse section of a construction de-
signed for dwellingsand factories where great -

strength is required. Fig. 2 18 a central lon-
oitudinal section of Fig. 1. Iig. 3 is a detail
showing the manner of inclosing the beams
and tie-rodsof Fig. 1 in galvanized-iron boxes.

75

Fig. 4 is a transverse section of another em-

bodiment of my invention, showing iron beams
composed of two angle-irons secured to a dou-
ble T-beam. Iig. 5 is a central longitudinal
section of Fig. 4, and it also represents a lon-
gitudinal section of a ceiling composed of a
series of short arches or risers extending
transverse of the ceiling without the longarch
or riser.
ceiling for the cheaper class of dwellings, the

Fig. 6 is a transverse section of a

80

beams C being of iron, but may be of wood.

Fig. 7 is a central longitudinal section of Fig.
6. Tig. 8 is a transverse section of a flat

90

hanging ceiling. IFig. 91sa central longitudi-

nal section of Kig. 8§ showing in dotted lines
one of the long plates to which the tie-rods

are secured. TFig. 10 is a transverse section

of a ceiling similar to that shown in IKig. 8,
but constructed to provide greater height of
ceiling. Fig. 11 is a central longitudinal sec-
tion of Fig. 10; and Fig. 12 1s a detail of a
modified method of connecting the tie-rods to
the walls and of adjusting their tension.

For building the vaults according to the

95
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well adapted. T use brick tiles of aboutthree- 1 It will be observed that in the construction

fourths (1) of an inch thick by four (4) to six

(6) inches wide, and from eight (8) to twelve

(12) Inches long. Such tiles are built up into
two or more rings or layers for each vault,
and are set in cement or plaster - of - paris.
When-two- or ‘more rings or layers of tiles of

this description are united together face to |

face in such manner as to break joints, a
structure 18 produced having a surface with-
out solution of continuity, and resembling a
large stone three or more inches thick, and
which may be flat orecurved, and when curved,

in one or two-oppositely-directed arches or-

risers. Vaults built on this principle possess
the requisite elasticity, and resist pressure
both by compression, the same as brick, and

- by cohesion, the same as stone or cast-iron.

2C

25

by dotted lines in Fig. 2. H is the floor, and

30 .45 3 . .
- which may be varied according to taste.

35

- adjusting the tension of therods. M indicates |
rings which connect the tie-rods to the T- .

40
45
50
55

60

‘The structure shown in Figs. 1 and 2 is in-

tended for factory - buildings and dwellings
- where great strength is required.

In this
construction, Figs. 1 and 2, the iron beams C
are double T-beams, and they are anchored
by plates J, located in the side walls, A B, as
shown. The shape of the plates J is shown

D is the vaunlt,composed of two or more layers

of brick tiles arranged so as to break joints,

which vault has its bearings in the side walls,
as shown. ¢ indicates mere ornamentation,

letter K indicates tie-rods, which may De

placed from two to four feet apart, the same

as the beamrs. Their ends project through the
anchor-plates J, and have nuts L thereon for

beams C, and m indicates pieces of common

of the vault D and the T-beams C, the said
- terra-cotta pieces being provided with open--

ings for the passage of the tie-rods K,asshown.

- In Pig. 3 are shown certain features of the
construction of Figs. 1 and 2, and their rela-

tion to the galvanized-iron box or envelope N,

designed to surround and be secured to the

beam C, as shown at the right of Fig. 1.
T'he structure shown in Figs. 4 and 5 is de-

gigned especially for cheap tactory-buildings.

- The side walls, A B, are provided with suit-

able tablets, b, at proper intervals, upon which
rest the iron beams C of the structure. The
beams in this instance are composed of two
angle-irons, ¢, secured to a double T-beam, 4,
as shown. The letters a’ ¢/, Fig. 5, indicate
small tie-rods, which extend between beam and
beam at the points designated by «, Fig. 4. In

these views (Figs. 4 and 5) H represents the

floor, as in the other views, and D is the vault,

- constructed similarto the vault of Fig. 1, (with

~two or more layers of brick tiles.) |
the floor H, near the side walls, is provided a
box for the gas, ventilating, and other piping,

05

L ‘.u

Beneath

the rest of the vacant space being filled with

concrete, as shown.,” These features are also:

showu in other views of the drawings.

The

| adapted for the purpose in view,

Just described, Fig. 4, the vault D is composed
of arches or risers extending transversely as
well as longitudinally of the ceiling. By this
form of vault much greater strength is attained

than where the vault is composed merely of a

single transverse arch or riser. -

I also contemplate constructing eceilings,
roofs, and floors according to the plans herein
set forth, in which the vault shall be composed

of a series of short arches or risers, either

transverse or longitudinal of the structure.
To 1llustrate this feature of the case Fig. 5

‘may be deemed a transverse sectional view.

The structure shown in Figs. 6 and 7 of the

drawings is intended for the cheaper class of

dwelling-houses. In these views A B are the
side walls; C, the beams, which may bz of iron

70

75

80

: 85
or wood; D, the vault, which is composed of
-two or more layers of brick tiles of the char-

r
.

ter herein mentioned, and E the trusses be-
tween the beams C. K are the anchor-plates -

for the beams C, and they extend through the .

side walls, as shown.

QO

The heavy black line .

at the bottom of the beam C (represented by -
() is intended to indicate wire-netting, upon .

which the plaster is placed. In thisstructnre,

as well as in those shown in the other views

95

of the drawings, the thickness of the vaults-
D and the dimensions of the sections of the
beams and tie-rods depend on the distance be- -

tween the side walls. | | -
In the structure shown in Figs. 6 and

7 th'e “

JO0

compression i principally in the vault D, .
which fact relieves the beams C of -almost all -
strain by flexion, and renders the heams sub-
stantially free for resisting the tension strain,

_ | which 1s their special office in the construe- -
terra-cotta located between the under surface | '

tion in question. .

105

In Figs. 8 and 9 I show a flat hanging ceil-
ing designed for dwelling-houses, stores, and

factory-buildings.
invention those portions which are subjected

In this embodiment of my . -

I10

to compressing strain—to wit, the vanlt and

_ | terra-cotta pieces—are composed of cheap ma-
‘which'is of the shape shown in this view, and.

terial, which, although cheap, is especially

proof buildings the use of terra-cotta is éssen-

| tial, and by its employment according to my

plan I not only utilize its fire-proof qualities,

In all fire-

Iis

but attaln cheapness in those parts of the =

resistance.

| structure invo which it enters, and at the same - -
time derive the largest results in compressing-

120

In this form of structure, Fig. 8, .

I usetie-rods of iron, the material best adapted

for resisting tension strain..

In these views, &

Figs. 8and 9, A B are the side walls, which -

may be provided with offsets for bearings for
the floor, vault, &e, as shown,

for 125
D isthe vault

of two or more layers of tiles,and H is the floor.

through openingsin the terra-cotta pieces m,

In this ceiling there are no beams, the ten- =
sion being in tie-rods K, which are passed | -

130

which latter are to be substantially of the -
shape shown, and are located beneath the -
vault D, asillustrated. The letter Oindicates '
7 |.metal plates in the side walls, A-B. These
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plates extend continuously from end to end of |

the walls and have the tie-rods K attached
thereto. The longitudinal face of the plate
O is indicated by dotted linesin Fig. 9. The

= tie-rods are held in plates O, and adjusted by
nuts L, as in Fig, 1.

In Figs. 10 and 11 1s shewn a hanging
ceiling similar to that 1llustrated in Fig. 8,
except that the terra-cotta pieces m are of a

10 different shape, as will be noticed by compar-
10g the respective longitudioal sections 9 and
11. This difference in the shape of the terra-
cotta pieces m gives greater height to cellings
embodying the construction of Fig. 1l than

15 can be attained by the construction of Fig. 9.

In Fig. 12 Ishow a modification of the man-
ner of securing the tie-rods K totheside walls,
an( of adjusting the rods when in position.

In this view the plates O are upon the interior

surface of the side walls,which will be the
plan adopted when for any reason it iS not
convenient to get at the exterior surface of
the walls. The turn-buckle 1. answers the
same purposeas the nuts Liin theother views,

25 foradjusting the tie-rods after they have been
placed in position.

In addition to the tie-rod K, which, as
shown in Fig. 12, extends beneath the arch
from wall to wall, I may in practice use a

3> straight tie-rod extending between wall and
wall above thearch from O to O.

1t may be stated, generally, that the resist-
ance of my cellings depends upon the ability
of the beams or tie-rods to resist tension and

35 Tpon the resistance of the vaunits or terra-cotta
pleces against compression. YWhenthesestruct-
ures are employed as roofs, the concrete be-
tween the floor H and vault D will be replaced
by Portland cement and the whole covered
with tin or any other desirable covering for
Io0fs.

Having thus described my invention, what L
~claim as new, and desire to secure by Letters
Patent, 18—
1. In the construetion of the ceilings, roofs,
and tloors of dwelling-houses and other build-

20

40

45

1ngs, a vault composed of two or more layers

or rings of brick tiles set in cement or plaster-
of-paris . which operates to resist pressure by
compression and cohesion, substantially as set
forth.

2. A ceiling, roof, or floor embodying a vault
composed of two or more layers or rings of
brick tiles arranged to break joints, and set in
55 cement or plaster-of-paris, su Dstantlally as set,

forth.
3. In a celling, roof, or floor, a vault com-
posed of two or more layers or rings of brick

50

sion, substantially as set forth.

tiles set in cement or plaster-of-paris, in com-
bination with beams between wall and wall, 60
the said vaunlt arranged to resist pressure by
compression and the beams to resist by ten-
sion, substantially as set forth.

4. In a ceiling, roof, or floor, a vault com- |
posed of two or more layers or rings of brick 63
tiles set in cement or plaster-of-paris, in com-
bination with tie-rods between wall and wall,
the said vault arranged to resist pressure by
compression and the tie-rods to resist by ten-

7G
5. In a ceiling, roof. or floor, a vault com-

posed of two or more layers or rings of brick

tiles set in cement or plaster-of-paris, in com-
bination with tie-rods between wall and wall,
and pieces of terra-cotta arranged beneath the 75
vauit, substantially as and for the purposeset
forth

6. Ina cellmg, roof, or floor, a vault com-
posed of two or more layels or rings of brick
tiles set in cement or plaster-oi-paris, in com- 8o
bination with beams andtie rods between wall
and wall, and pieces of terra-cotta beneath the
vault, substantially as set forth.

7. In a celling, roof, or floor, a vault com-
posed of two or more layers or rings of brick 8j
tiles set in cement or plaster-of-paris, in coms-
bination with beams between wall and wall,
and concrete or Portland cement between the
top of the vault and the covering for the lat-
ter, substantially as set forth.

- 8. In a ceiling, roof, or floor, a vault com-
posed of two or more layers of brick tiles set
in cement or plaster-of-paris, and constructed
witharches or risers in two opposed directions,
substantially as set forth.

9. In a ceiling, roof, or floor, a vault com-
posed of brick tiles, 1n combination with beams
C, tie-rods K, zmchm -plates J, and rmgs M,

90

95

| Substantlally as set torth.

10. In a ceiling, roof, or floor, a vault com- I1co

- posed of brick tiles, in combination with beams

C, tie -rods K, anchor - plates J, terra - cotta
pieces m, and rings M, substantially as set
forth.

11. In a ceiling, roof, or floor, a vault of 105
brick tiles, in combination with tension-beams
C and the enveloping - boxes N, substantially
as set forth.

Signed at New York, in the county of New
York and State of New York, this 156th day of 110
September, A. D. 1885.

RAFAEL GUASTAVINO.

Witnesses:
IF. MIRANDA,
- J. . M. BOWEN,
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