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Anuncios da Iluminac¢ao Patenteada por T. Hyatt

Inicialmente com grelha de ferro e a seguir com grelha de concreto armado

ILLUMINATING ROOFS

HYATT BROTHERS,

TATENTEES AND MANUPACTURERS OF

Patent Vault Lights and
Iluminating Tiles

The Mluminating Roofing Tile,
Represented by ibe cute, Is Intended 1o 12ke the
of Lhe roogh plata-gless sky-lights heretofors in gescrnl
ure, nnid will relieve of the constant annayance [rom
leakagze nod the danper from 'hr\euklnlg expeciosced i
the uee of vheet-plase, Our pew Tile is evitable for
Direlling lowsed, Stores, Arcades, Ttalleoad Depots; e,
Lo, and can be bnid o either von of wooden feames,
The cheapest and best !kr-l‘fhl made, Seud for de-
ecriptive and linstrated pamoblet.
HYATT BROTHERS,
25 Waverly Place, oot tirecna St

Hyatt Brothers / Thaddeus Hyatt & Co
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21" Hyatt Light ca1860, Thaddeus Hyatt's - 1867. Patent Basement Extension

21" Hyatt Light cal860 -Brown Brothers #4
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Patente T. Hyatt - luminagao de subsolos com placas de ferro e blocos de vidro
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Desenvolvimento posterior

Placa nervurada de concreto armado com " blocos de vidro " ensaiada por Hyatt .
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Fig. 12 - Comentario : Ganho na altura livre sob o pavimento, "embutindo” parcialmente
a viga de concreto armado na laje nervurada, que é armada numa so6 dire¢ao.
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‘’HADDEUS HYATT, OF NEW YORK, N. Y., ASSIGNOR TO ELIZABETH ADE.
LAIDE LAKE HYATT, TRUSTEE FOR BESSIE L. HYATT, THADDEUS P.
HYATT, CLOTILDE S. HYATT, JAMES H. L. HYATT, AND ANNIE F. HYATT.

IMPROVEMENT IN COMPOSITION FLﬂﬂR‘-S, ROOFS, PAVEMENTS, d&c,

Specification forming part of Letters I'atent No. 206,112, dated July 16,1878 ; application filed
June 21, 1678

To all whom it may concern:

Be it known that I, THADDEUS HYATT, of
No. 25 Waverly Place, in the city of New York
county and State of New York, a citizen o
the United States, have invented certain new
and useful improvements in the use and ap-
plication of hydranlic cements and con
in combination with metal, as a building ma-
terial and in building constructions made
therefrom, and in means, modes, and processes
connected therewith, the same being in part
applicable to pavements and other walking
and load-bearing surfaces and structures.

The general purport of my invention is set
forth in a volame entitled “An Account of
Some Experiments with Iortland Cement
Concrete, Combined with Iron, as a Building
Material,” &e., a copy of which book liag been
presented by me to the Patent Office Libravy.

That iron or steel may be combined with
concrete or with bricks as tie-metal, capable
of furnishing all the tensile strengtlt needed
to balance the compressive resistance of the
other materials when the beam or structure is
subjected to bending - stress, that all metal
may be dispensed with save the tie only, and
that both baked bricks and eonerete possess
in themselves cohesive power and strength
sufficient to perform the functions ordinarily
performed by a metallic web, ire the discov-
eries made by me through many experiments
and years og study, upon which I now base
my application for a patent.

In applying my invention to the construe-
tion of f[loors and other walking-surfaces and
low-bearing structures, and to roofs, to the
making of Emmu,juiata, girders, and supports,
and to the making of pavement-slabs not lia-
ble to erack from their own weight by the giv-
ing way of imperfect foundations underneath
them, and to the construction of “ roof-pave-
ments,” for extending the basements of build-
ings under the footways of {mblic streets,
my improvement consists in the nse and ap-

ication of iron or steel as tie-netal, com-
ined with the concrete or bricks, to give ten-
sile power to the same; my invention, with
respect to the tie-metals, consisting in so pre-
paring or making them as to prevent the pos-

sibility of any sliding or slipping of the mate-
rials one over the other wheun the beam or
structure is under strain.

For resisting ‘thrust,” as, for example, in
the “bow-string girder,” a tie may be made de-
Eﬂl‘ldﬂllt upon the two end fastenings only;

ut a beam proper must be qualified to resist
cross-strains, and equally well at any part.
The tie must of necessity, therefore, be at-
tached to the web practically throughout its
entire length, and as firmly at one point as at
auother, the object of such fastenings not being
to prevent the tie from bursting out or break-
ing away from the web in a downward direc-
tion, because no such tendencies exist, but to
counteract the tendency of the tie to slide or
slip because of the force of the shearing strains
got up in the beam when under bending-stress;
this discovery of the trne relations existing
between a tie and its web also demonstrating
the sufficiency of the cohesive power of the
web itself to hold the tie to the top of the
beam, whether such web be concrete or metal,
the difference of thickness necessary for this
purpose, where the web is concrete instead of
being metal, being proportionate to the dif-
ference between the cohesive strength or power
of metal and concrete. Dasing my improve-
ments in the ties and the manner of connect-
ing them with the concrete upon the theory
above set forth as to shearing strains, I find
it important to make use of ties having the
greatest friction-surface. Flat thin ties are,
Lence, preferable to other shapes. To pre-
vent slipping, these ties require also a rough-
ened swrface. This roughened or non-slip-
ping surface may be made in many ways. For
some purposes a mere sanded, tarred surface
may possibly suffice; but I prefer to use metal
specially rolled for the purpose, with bosses or
raised portions formed wpon the flat faces of
the metal. When I make use of common bar
or hoop iron, I stud the slips with pins; or I
make use of several blades threaded mpon
wi as represented by Fig. 1, A being the
metal blades, and a the wires. These wires
require no upsctting at the ends, or heads of
any kind, the binding power of the cement
being sufficient, there being no tendeney to
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buckle in concrete beams, Tie-metal laid Aat-
wise is theorctically more effective than when
employed edgewise ; but in practice I find the
latter method the Lest-, the arrangement of
the blades in gridiron form being most effect-
ive and simple.

IFig. 2 represents a flat tie, formed with
raised or protuberant parts a a. These pro-
tuberances may be shaped according to faney.
They may be pins or bosses, as shown ; or the
surface may be crimped, corrugated, or in-
dented, as shown by Figs. 3 and 4. Non-slip-
ping ties, made substantially as berein de-
seribed and illustrated, T propose to make and
put upon the market as a new manufacture,
and as u substitute for metal in beam forn.

With respect to the concrete, my invention
deals with it cither as a plastic material, to be
applied to the tie-metals at the place or upon
the ground where the construetion is required,
or as & molded and bardened beam ready for
use, and to sustain loads as soon as laid in

tion, or in the form of tiles or bricks, ready

r combination with the ties at the place
where the construction is to be made.

In making and applying tiles and bricks, a
]mrt of my invention consists, in some cases,

n the use and application of soap-stone, or
equivalent natural stone capable of withstand-
ing heat and the shock of cold water thrown
upon it when heated, in combination with tie-
metal, for the purposes herein set forth ; also,
in the use and application of * mineral wool,”
or of the “white clay of Hanover,” pmfemhfy
in the form of * floating bricks,” or as tiles,
such light bricks, or equivalent artificial ones
of a light and porous character, being specially

ted for forming the under or eeiling por-
oor -structures ; also, in the use an
application of specially hard bricks, such as
the Staffordshire or blue brick, in combination
with tie-metal, to form the upper portion (or
that part which resists compression) of floor
constructions; also, in the use of fire-bricks

common ek, in combinafion
tie-metal, to form floor, roof, and walking sur-
faces, as hereinafler and above set forth.

A part of my invention is based on the dis-
covery of the bility of combining com-
mon building-bricks with tie-metal by means
of hydraulic cement, in such perfection as to
admilol their employment in liea of more costly
materials in the construction of floors, roofs,
and walking-surfaces, oue of the points in this
part of my invention consisting in the use of
sach bricks placed vertically to the tie-metals,
thus producing vertical cement seams or joints,
with corresponding vertical friction-surfaces,
as contrasted with horizontal ones, the danger
to be apprehended from this latter mode of
laying Sm bricks arising from possible imper-
fect work or weak and poor cement, in which
case some of the ceiling-bricks might fall out
of place under certain circumstances, to the
imminent peril of any heads below them,

Another part of my invention in this con-

nection has reference to the necessity of pro-

viding for the construction of floors of diffc
ent thicknesses, To meet this necessity,
make o series of standard sizes of floor an
roof bricks from four to twelve inches long
and from four to six inches wide, and prefera
bly not over two inches thick, with fractioy.
bricks of each size, for the purpose of hrmk‘g
ing joints vertically, by this means providin
for perfect congtruction of floors and roofs'
of any thickness, and with the utmost conven-
ience and cheapness.

Anotherpartof my invention consistsin mak-
ing roofs and walking-surfaces of equal bear-
ing-strength in every part, by means of tie-
mq tals or tensile strength distributed egoally
thronghout the construction, thus making the
structure beam all over. By this mode of con-
struction I employ the metal in distributed
form, instead of employingitin concentrated or
beam form. The putting of metalin the form
of beams is snch a concentration of power or
strength upon or withinasingle line as tomake
necessary very considerable spaces between
the beams, the result of this being to load the
beams with the weight of the materials used
to fill the spaces. Nevertheless, the employ-
ment of the metal in tie form is no obstacle to
the construction of roofs and floors on the beam
principle of concentrated metal, a part of my
invention consisting in the making of seg-
mental-arch floors by the use of brick beans
combined with the arches. Where bricks are
employed in combination with conceuntrated
ties to form brick beams, as for example in the
segmental-arch construction, a part of my in-
vention consists in forming them with recesses
or pockets to receive the ties, and with ser-
rated, corrngated, or mnghauuf surfaces to in-
terlock with one another and give this addi-
tional security to the beam-structure during
the period required for the bhardening of the
cement in the joints. .

In illustration of the foregoing, I refer to
the following figures, where Fig. 5 represents

| a construction of coneréte—DB the concrets, and

A the tie-metals, a being the wires, This figure
may be taken to represeut either a roof, a flioor,
or other walking-surfuce, such as a foot-pave-
ment, conerete slabs of this kind being cheaper
and better than granite for making roof-pave-
ments over basement-extensions, it being pos-
sible to construct them sufficiently large to
form an entire sidewalk, having the side walls
of the extension for their foundation, no iron
beams of any kind being required. Fig. O may
also be taken to represent pavement-slabs of
any size to be emploved in place of commoun
flag-stones, the tensile strength derived from
the metal ties preventing cracking even when
the foundations are imperfect.

Fig. 6 represents a molded concrete web and
flange beam, and Fig. 7 a floor made of them,
the web and flanges of the beams being joined
by curved lines to give additional strength,
thus forming longitudinal flues or veutilating-
spaces in the floors, besides makiug the cou-
struction of less weight,
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Tig. 8 represents a molded beam in box-
girder form.

Fig. 9 represents a cellular beam or honey-
comb construction, the cells being vertical.
These beamns, after being molded and dried,
have the cells bclosed by the lids ¢, which are
molded and hardened slabs of conerete, made
to fit the cells and rest in the rabbets d, formed
to receive them, where they are then eemented
and become a portion of the top flange of the
beam.

The eonstinetions thns far illustrated and
teseribed refer to buildings of ordinary size;
but where the spans are great, as in mills and
warchouses, the manner of constructing the
beams admits of considerable variation, for
they are needed, in part, under these ciream-
stances to be fu.shiunmf as girders or short
bridges, in order to carry a portion of the
flooring in place of awall. Ascommonly maile
of naked metal, such structurés are liable to
be injnred by rust, and the bolts in some cascs
to be loosened by vibration.

My improvement in structures of this kini
consists in protecting the metal by a complete
incasement of hydraulic cement or concrete,
the effect of which is to both protect the metal
from rust and add additional security to every
bolt in the structore, the grouting of the hy-
draunlic-cement concrete filling every interstice
of the metal portions, and thus producing a
perfeet union and soliﬁitf_r,' down to the smallest
rivet or pin, making it impossible for any of
the parts to work loose. This incasement may
bear such relation to the metallic parts as to
be & mere shield for the purposes mentioneil ;
or the conerete may be so proportioned to the
metal as to become a portion of the mechani-
c¢al construction of the structare, whether
girder or bridge, with reference to compressive
strains, Fig, 10 represeuts such o structure,
the dotted lines representing the wetals and
the shaded portions the concrete.

In ordinary house-construction it is a com-
mon practice to carry the front and rear walls
upon girders, the cost of these Firt]em adding
materially to the expense of such walls; where-
a8, by adopting my method of construction,
the portion of toor in contact with and under-
neath the wall may be regarded as a part of
it, the metal ties in such portions of the floor
serving as tie-metals to the wall itself, con-
verting thus the wall itself into a girder. -

Fig. 11 represents this construction, C being
a rear wall and D the floor, E showing where
the floor and wall unite. This is represented
as made of bricks. TFigs. 11* and 11" are en-
larged detail views of the floor.

Viewing E as the lower portion of the wall,
and not a part of the floor, it is evident that
the same principle of tie-metal construction
applies equally to the head-pieces of all wall-
openings, and may be employed with advan-
tage in them all,

Again, it is the practice in common ware-
house-building to Dreak the span by a row of
columns topped by a girder, to carry the floor

in conjumetion with the side walls, the whole
depth of such ginder being seen underneath
the floor, and to this extent at that line less-
ening the head-room of the apartment nder-
neath ; but by my method of eonstruetion the
girder and floor” become ane, the girder not
being undernenth the floor, but a portion of it,
and thus, to a large extent, lost to view in it.
The consequence ol this of course is to give
inereased head-room to the apartment below,
besides improving the appearmnee of the over-
head construction.

¢ IMig. 12 represents this method of construe- )

floor. .
Fig. 13 represents a novel method of apply-

tion. I Garn the side walls; L[, the colnmns;
D, the floor; and I the portion of the girder
seen below the floor, being only a fraction of
its entire depth, the top of the floor at that
part being the actual top of the ginder, It
will be noted that in this method of constrne-
tion there are two distinet sets of ties, e, which
ave the floor-ties, and f, whieh are the girder-
ties, running at right angles to those in the

J

ing the prineiples of wy new econstruction,
being a floor similar to the last above, bnt
composed of a series of parallel girders, K,
laid with ingtead of crosswise to the tfloor 1),
and merged into the floor-stretare, so as to
become an integral portion of it. The floor-
ties e, it will be seen, lie parallel with the
girder-ties f; the strengilh of the girders being
given to the floor-sections D by means of the
short eross-ties L, which run throngh the see-
tions and into the girders. By this method
the girders, instead of being loaded with the
whole weight of the loorg between them, are
requived to carry no portion of them as dead
weight, and ouly earry, nnder any and all cir-
cnmstances, a portion of whatever load is put
upon_thew.

" Inthe practical construction of conerete and )

(Lhe structure which resists compression. )

brick beams with tie-metals, as described, I
have discovered by my experiments that these
beams may be so made as to either break
short, like a cast-iron beamn, or give way by
first bending, like & wronght-iron beam, the
difference resulting fromn the proportion of
tensile strength pnt into the beam—that is
to say, where enongh metal is used to make
the beam strongest at the bottom. - -

By this mode of construction all danger of
sudden collapse of the structure is avoided,
such a floor, like one of timber, giving warn-
ing in advance of the final catastrophe. A
part of my invention counsists, therefore, in
making the aforesaid floor, roof, and walking-
snrface constructions of conecrete, or bricks
and tie-metals, so proportionea, *he one to the
other, as to produce relatively the greatest
strength at the bottom of the construetion,
the ties being stronger thau the portion of

I'g. 14 represents o tie-melal slab similar
to Fig. 5, except that the tie-metals ave placed
at the center instead of at or near one of the
faces of the slab, this form being designed for




use as a partition where strength is needed
equally at both sides of the ties. Slabs of this
kind, ealled “partition-slabs,” may be set up
and fastened in place by any convenient
method, such, for example, as by making a
furrow in the floor to receive the foot of the
slab, and a corresponding one in the ceiling
above to receive the upper end, both being
then cemented in place.

Fig. 15 represents a web and flange beam
stairway, B being the concrete step, and A the
tie-metals in the step.

cretes for fire-proof constructions, a partof my
invention consists in mixing sulphur, or py-
rites, or other compound containing sulphur,
with the eement, to make it capable of resist-
ing cold water when thrown upon the con-
crete in ared-hot or heated state, ten or twelve
per cent. of sulphur or its compounds added

( In the employment of I"ortland-cement con-

\_to the eement being sufficient for the purpose.

in the employment of common bricks, com-
bined with tie-metals, in the construection of
floors, roofs, and wa.]l:zing-surfaces, a part of
my invention, as has been stated, consists in
applying such bricks in vertical position, as
represented by the floor, Figs. 11,11% and 11°

ig. 16 represents a segmental-arch-floor
construction, the arches M being of common
brick, the beams I being made of bricks ¢ and
tie-metals A.

Fig. 17 represents an improved brick for
making such constructions, k being the re-
cesses or pockets for receiving and holding
the ties, and [ being the cross-teeth or corru-
gations, to produce the interlock between the
bricks when put together by interlocking one
with the other, or by means of the interposed
cement, when hardened. Where the plan of
arch-floors is adopted, I make skewbacks, as
shown in Fig. 16, to match the other bricks.

Fig. 18 represents a flat floor made of
bricks, such as are represented by Fig. 17.

Fig. 19 represents a brick, and Fig. 20 a
floor made of such bricks,in which each brick
is formmed with a channel, m, in the bottom of
the brick to receive the tie after the floor has
been made, each brick, or as many as may be
desired, being made with a metal-threaded

 only
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pin, n, or provided with the same after th
brick has been made, a snitable hole for thi:
purpose being left in the brick to insert and
cement the pin in its place. After the floor
has been made, the tie A, formed with holes
to match the pins in the bricks, is fixed within
the channel m, as shown, the ends of the pins
coming through the holes in the tie, and then
secured by the nuts o, after which the channel
is filled up with fire-proof cement.

TFigs. 21, 22, and 23 represent my improved
method of making columns, chimneys, light-
houses, and similar structures, the tie-metals
being either circular, as shown at 21% or
straight and vertical, according to the pur-
pose of the construetion. For colnmns I ap-
ply them in the form of curved or circular ties.
Where a cast-iron, stone, or wood column is
made use of, I employ the metals and con-
crete as a jacket; but,in constructing the col-
umns or piers wholly of conecrete, I make the
structure solid, the concrete then bearing the
load, and, giving way under compression,
would naturally incline to yield in the first

place, not from absolute crush of the mate-
i at from want of sufficient tensile resist-

ance at the circumference of the column. But
this tendency being resisted by the circular
ties p, such a concrete column could give way
the crush of its particles. -

As the need of a column 18 lor immediate
use, a part of my invention consists in mold-
ing and bardening the same in shapes and
sizes needed for use with fluted, finished, and
ornamented exteriors, as a new manufacture.

Having thus fully described my invention
and shown the various modes of applying the
same, what I claim, and desire to secure by
Letters Patent, is—

The manufacture, use, and application of
the aforesaid materials, and the modes, means,
and processes connected therewith, when the
same are employed for the purposes and in
the manner substantially as hereinbefore set
forth, and illustrated by my dmwin%.

THADDEUS HYATT.

Witnesses:
A. MOORE,
H. E. BATES.
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Placa nervurada de concreto armado com " blocos de vidro " patenteada por Hyatt .
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Placa nervurada de concreto armado. Projeto de T. Hyatt.
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lllustration from P. H. Jackson & Co.'s catalogue, showing one of its products: Hyatt's concrete side-
walk reinforced with a grid of bars and wires; (P. H. Jackson & Co. 1884, plate 31)

.

Laje atual, armada numa sé dire¢ao, com armadura das nervuras em trelica.




Na descricao de sua Patente, 1878 , Thadeus Hyatt ja chamava a atenc¢ao
para varios aspectos, ainda hoje importantes, nas suas lajes nervuradas
de concreto armado.

O concreto resiste a compressdo junto a face superior da laje.

Se o "bloco de vidro" for resistente, ele ajuda na resisténcia a compressao.
O ferro resiste a tragdo junto a face inferior da laje.

Pode-se usar muita armadura para evitar que o ferro rompa a tragdo.
Usando pouca armadura o ferro rompe a tragdo.

Como ele usava ferro com ruptura brusca e ndo aco ductil, recomendava usar bastante
armadura.

Mostrava também a possibilidade de fazer lajes "balanceadas', com o concreto e o ferro
rompendo simultaneamente.

A aderéncia entre o ferro e o concreto é fundamental para o bom funcionamento conjunto
""concreto + ferro" no concreto armado.

Para garantir essa boa aderéncia usava ""barras chatas'’ com grande perimetro de contacto com
o concreto. Maior perimetro que barras circulares de mesma drea.

Para melhorar a aderéncia usava nervuras ou rebaixos nas "barras chatas'.

Usava também barras transversais passando por furos nas barras chatas, formando um tipo de
malha. Observou que a ruptura de tragdo do ferro sempre se dava na se¢do da barra chata
enfraquecida pelos furos.

Para garantir a boa aderéncia colocava as barras chatas no plano vertical pois durante a
concretagem o concreto "atingia"’ bem as duas faces das chapas. Se colocadas em plano
horizontal, o concreto, ao ser langado, ndo atingia a face inferior da barra chata.

A armadura deveria se estender inteira por todo o vdo, sem redugdo e ndo precisa ser presa nas
extremidades. A aderéncia ao longo da barra é suficiente.

As vigas podem ser embutidas nas lajes nervuradas para ganhar altura livre no pavimento .

Para que o concreto, durante um incéndio, resistisse, sem esfoliar, ao choque térmico causado
pelos jatos de dgua fria no concreto "ao rubro', adicionava 10 a 12% de enxofre ( e seus
compostos ) ao cimento e o concreto ficava imune ao choque térmico !

Comentario : Ao falar de adi¢do de enxofre deveria estar se referindo ao gesso.

O gesso é composto pelo sulfato de cdlcio hidratado ( CaSOy4°* 2H,0 ) e pelo hemidrato
(CaS0,+ > H,0). Atualmente é usado no cimento na proporc¢io de 3 a 8% , apenas.



https://pt.wikipedia.org/wiki/Sulfato_de_c%C3%A1lcio

“Alguns Aspectos Curiosos da Histéria do Concreto”

Palestra do Prof. Eng. Augusto Carlos de Vasconcelos, apresentada na SBHC.
Sociedade Brasileira de Historia da Ciéncia - Revista vol. n3 de 1989

http://aquarius.ime.eb.br/~webde2/prof/ethomaz/monier/monier parte3.pdf

As grandes enciclopédias citam sob o
verbete de ‘‘Monier, J.”’:. jardineiro francez
1823-1906, inventor do concreto armado. Nada
mais falso do que isto! Néo desejo tirar a gléria
do grande empreendedor que foi Monier. Nao
julgo sensato que seu nome seja esquecido. Mas
daf para glorificd-lo, acima de outros nomes
igualmente importantes no grande desenvolvi-
mento que o concreto armado teve na constru-
¢do de pontes, ediffcios, fdbricas e monumen-
tos, € demais. Vejamos como realmente as coi-
sas poderiam ter acontecido.

Quem primeiro teve a idéia de reforgar com
barras de ferro pegas estruturais de concréto foi
Joseph Louis Lambot em 1850 no sul da Fran-
ca. Sua idéia parece ter surgido um ano antes,
em 1849, razdo pela qual os franceses comemo-
raram em 1949 os ‘‘cents ans de béton armé”’.
Quase ao mesmo tempo que Lambot, um advo-
gado americano de nome Thaddeus Hyatt, nas-
cido em Nova Jersey, fez nos anos S0 uma série
de ensaios que publicou apenas em 1877. Hyatt
percebcu com uma clareza surpreendente, ©
verdadeiro funcionamento em conjunto dos dois
materiais, concreto e ago. Publicou pelo menos
seis conclusées extraordindrias para a época,
perfeitamente vélidas ainda em nossos dias.

+ + +



http://aquarius.ime.eb.br/~webde2/prof/ethomaz/monier/monier_parte3.pdf

