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Specification of Letters Patent,

1,063,005.
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Application filed July 16, 1910. Serial No. 572,322.

To all whom it may concern: .
Be it known that I, Pravie H. Bevier, a

citizen of the United States, residing in the

city -of New York, borough of Brooklyn,

county of Kings, and State of New York,

have mvented a certain new and useful Fire-

“proof Arch, of which the following is a

specification.

Thisinvention isa fire proof arch of the long
span type, and embodies a structure wherein
the individual tiles of each row are spaced
apart, 4. ¢., transversely of the arch, by a
concrete or similar filling, and the different
rows are also spaced apart, 7. e., lengthwise
of the arch, by a concrete or similar filling
intersecting said transverse concrete filling,
said fillings constituting what are techni-
cally termed ribs in the art.

In a preferred form of the invention, cer-
tain substantially U shaped tiles, which are
herein termed foot tiles, are positioned be-

~tween the individual tiles of each row, said
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tiles serving the purposes, among others, of
spacing the tiles apart and to receive the
concrete filling. 'These. foot tiles perform

-the further functions of preventing the con-

crete filling from entering the hollow tiles,
and, in conjunction with said hollow tiles
produce a practically continuous tile surface
in each row of tiles adapted to receive the
plaster. Cotperating with the foot tiles
are certain flat tiles resting upon, and ex-
tending abeve the foot tiles, which perform,
among others, the function of precluding
the concrete filling from entering the open-
ings near the tops of the hollow tiles.

Other features and advantages of the in-

vention will be apparent from the following
detailed descriptien.

In the accompanying drawings T have
lustrated diflerent practical embodiments
of the invention, but the constructions shown
therein are to be understocd as illustrative,
cnly, and not as defining the limits of the
invention.

Figure 1 is a vertical section taken in the
direction of the width of an arch embodying
this invention illustrating a preferred con-
struction wherein all the hollow tiles or
bleeks are uniform in height. TFig. 2 is a
view similar to Fig. 1 illustrating another
embodiment of the invention wherein cer-
tain tiles are somewhat shorter than cther
tiles in the same row, whereby an increased
quantity of concrete filling material may be
employed at the middle portien of an arch

-art.

when it is desired to construct an arch of
increased strength. Fig. 8 is a plan view
on an enlarged scale illustrating the method
of assembling or poSitioning the tiies previ-
ous to introducing the filling of concrete be-
tween said tiles. Fig. 4 is an elevation on
an enlarged scale illustrating the foot tiles
and closure tiles between adjacent- hollow
tiles or blocks. Fig. 5 is a cross section on
the line 5—5 of Fig. 4. Tig. 6 is a perspec-
tive view illustrating one of the hollow tiles

.or blocks, a foot tile, one of the closure tiles

engaging with the foot tile, a center flat
tile adapted to be positioned between four
adjacent tiles or blocks, and tension rods or
members employed in the construction of
the arch. Fig. 7 is a view in side elevation
tllustrating two tiles or blocks of different
heights spaced by the foot tiles, the dotted
lines iliustrating the level of the concrete
filling material adapted to cover said tiles.
Fig. 8 1s a view in end elevation of two tiles
or blocks illustrating -spacing flanges there-
on whereby the tiles of two adjacent rows
are spaced apart.

A, B, and C designate hollow tiles or
blocks employed in three rows of tiles or
blocks. It will be understoed that any de-
sired number of rows may be employed in
the construction of the arch, although for
the sake of clearness in illustration I have
shown cnly three rows of blocks in Figs. 3
and 5 of the drawings. There may be any
number of tiles in each row according to
the length of the span illustraied in Figs. 1
and 2 of the drawings. The end blocks of
each row engage with I-beams, D, in a man-
ner well understoed by those skilled in the

Instead of permitting the blocks of each
row to have abutting engagement at their
end faces, as is usual in hollow tile arches,
I employ means for spacing the individual
blocks of each row so as to produce sub-
stantially wide spaces adapted to receive the
filling material. Furthermore, the spacing
devices employed between the individual
tiles of each row are constrneted with
flanges so as to partly close the spaces within
the hellow blocks or tiles, and in econnection
with the flanged spacing devices 1 employ
certain other flat tiles, lieréinafter referred
to as closure tiles, which are adapted to rest
upon the flanged tiles and to be retained
thereby into engagement with the end faces
of the hollow tiles or blocks, whereby the
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flanges of the spacing tiles and the flat clo-
sure tiles will operate to close the spaces of
the hollow blocks so as to preclude the ad-
mission of filling material into said hollow
blocks, thus reducing the quantity of filling

material required, and securing economy in |

the installation and construction of the arch.
The spacing tiles which I prefer to employ
are substantially U-shaped in cross section,
said spacing tiles being indicated by the ref-
erence character, E. As shown more clearly
in Figs. 3, 4, and 6 of the drawings, each
fooi tile, I, hereinbefore referred- to as a
spacing tile, consists of a flat bottom mem-
ber, ¢, and upstanding flanges or members,
¢’y ¢, each flange, ¢’, ¢?, having a bevel, e
As shown, the length of the foot tile, E, is
equal to the width of the block or hollow tile
in the row, and the foot tile is placed be-
tween two adjoining blocks, such as A, A
in each row, whereby the foot tile operates

_to space the adjacent blocks, A, A, for the
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required distance apart. The foot tile is so
positioned thai the underface of its bottom
member, ¢, is substantially flush with the
underfaces of hollow tiles of blocks, A.

The flanges or upstanleg members, ¢,
¢?, of said foot tire extend above the bottom
member, ¢, for a predetermined distance.
Cobperating with the foot tiles, E, are flat
closure tiles, I, G, each having beveled edges,
7y 9. The Jength of each flat closure tile is
equal substantially to the length of foot
tile, E, and the width of hollow block or
tile, A, but the width or height of the clo-
sure tile isabout one-half the height of block,
A. After the hollow tiles and the foot tiles
shall have .been.placed into position, the
operator proceeds to drop the closure tiles,
F, G, into the space between two adjacent
hollow tiles orvblocks. The béveled edges,
f or g, of the tlosure tiles enter'the spaces
between the beveled edges, ¢*, of the foot
tiles and the vertical end facgs of the hollow
tiles or block’s;,whereby,thecﬁat closure tiles
are adapted tc rest upon the flanges of the
foot tile, and said beveled edges, ¢%, of the
foot tile operate to retain the closure tiles
into engagemnt with the vertical end faces
of the hollow tiles or blocks.

It will be noted by reference to Figs. 4
and 6 that the foot tiles close the lower ends
of the vertical spaces between two adjacent

blocks; that flanges, ¢’, ¢?, of the foot. tiles
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and the flat closure tiles, F, G, close the |
openings or spaces within_the hollow tiles |
or blocks, and that a filling of concrete when
placed within the channel of the foot tiles

and between the closure tiles will be re-

tained in the spaces betwcen the hollow tiles
the -semi-liquid or plastic

or_blocks, 4, e,
concrete cannot fall through the bottom

vial, nor cgn

de of the arch bresuse the bottom member, or Lind them together, as

i the downward”

i tession members, T are
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said filling material enter the openings or
spaces of the hollow tiles for the reason that
the flanges of the foot tiles and the flat elo-
sure tiles preclude the flow of a substantial
amount of iaterial into the hollow blocks.

Prior to installing or laying the blocks

composing the new arch, a staging or scaf-

folding is erected between the I-beams, D,
said staging including planks, H, which

‘are shown in Fig. 3, and are spaced apart .

so that the blocks and the tiles will rest
thereon. The planks, H, of the staging are
so related to the I-beams that the blocks and
the tiles will occupy the desired horizontal
position with respect to the I-beams when
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the arch is completed. After the staging

shall have been properly erected, the oper-
ator proceeds to place blocks, A, of one row

:into position upon two of the planks, the
Hoot tiles, E, being positioned between each
two adjacent tiles or blocks, A. The next

row of blocks or tiles, B, are placed in posi-

.tion upon the staging and the-foot tiles, K,
:are placed into position between each two
-adjacent tiles, and so on throughout the
sertes of blocks composing the row, C, and
‘each successive row of tiles or blocks.
‘blocks: composing row, A, are spaced apart

from -the blocks composing row, B, and
likewise the blocks of row, B, are spaced
from the blocks of row, C, and so on

.throughout the rows of blocks. .1t will be
‘observed that tiles, E, between the blocks of

row, A, produce certain spaces, I, and the
spaces, I, in vow, A, are coincident with

similar spaces, I, in the rows, B, C, and

other rows of the arch, said spaces, I, ex-
tending the full length of the arch, or from
end: to end thereof. By spacing the tiles of
row, A, with respect to row, B, there is pro-
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duced a space, J, extending the widith of

the arch, and similar spaces, J, are produced

between rows of tiles, B, C, and all other’

rows of the arch. Tt is to be particularly

noted that the spaces, I, between adjoining

blocks of the rows exiend substantially ai
right angles to the spaces, J, between the
rows of tiles, and further that the spaces
1, J, intersect or cross with each other.
‘After installing the rows of tiles, A, B, C,
and ‘the spacing blocks, B, the operator
should place tensions members, K, in the
transverse spaces, J, between the rows, and
other tension members, 1, in the longitudi-

nal spaces, I, between adj acent blocks, said
‘ténsion members; K T, crossing or inter-
--s‘e.ctmg each othér, and being codperatively

related at their respective ends to the I-
beams and to other suitable fixed points of

‘ttachment. " For the purpose of precluding
| displacement of the tension members at their

points of intersection, it is preferred to tie
for
5

witrs, Aypindiested in  Fig
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in the channeled foot tiles, E, as shown in
Figs. 8, 4, 5, and 6 of the drawings. After
having properly installed the blocks, the
foot tiles and the wires or tension members,
the operator drops the flat closure tiles, I,
G, into engagenent with the beveled edges
of the foot tiles so that they will be retained

-In position against the vertical end faces of

the hollow blocks, and finally the filling of
concrete material is applied to the blocks
and tiles composing the foundation of the
arch. This cencrete material fills the longi-
tudinal spaces, I, and the transverse spaces,
J, and also covers the tiles to a suitable
depth, a certain amount of the concrete ma-
terial flowing into the small spaces or crev-

"ices between tiles or blocks, the foot tiles

and the closure tiles, whereby the several

-parts of the arch are united or bound into a

homogeneous structure. As a result of the
concrete material filling the spaces, I, J,
between the tiles and blocks there is pro-
duced a series of concrete ribs extenging
transversely of the arch in the direction of
the spaces, J, and another series of concrete
ribs extending lengthwise of the arch and in
the direction of the spaces, I. The concrete
ribs operate to embed the tension members,
K, L, between the tiles and the rows of tiles,
and said concrete material effectually binds
together all the tiles and blocks. The em-
ployment of concrete ribs extending length-
wise of the arch, as well as transversely
thereof, enables a wide span arch of in-
creased strength to be produced, but at the
same time the weight of the arch is not ma-
terially increased in proportion to its
strength owing to the fact that the concrete
material is not permitted to enter the hol-
low spaces or openings of the hollow tiles
or blocks, A, B, C. The arch having been
properly laid and covered with concrete ma-
terial to any desired depth, the staging, H,
1s removed at the proper time, the arch being
self-supporting, and the Jongitudinal and
transverse ribs produced by the filling of
concrete material affording the requisite
strength and durability to the structure

" whereby it is rendered not only self-support-

ing, but capable of sustaining a very con-
siderable weight without falling or break-
ing under the stress of the load imposed

thereon.

There are several optional features of con-
struction illustrated in the drawings and
~hich may be incorporated in arches em-
bodying the present invention. For ex-
ample, the hollow blocks or tiles, A, B or C,
may be, and preferably are, provided with
longitudinal grooves or channels, a, on the
outer faces of the side walls and the top.
Again, certain blocks in each row may be
of a different height from other blocks in
the same row, as shown in Figs. 2 and 7.
certain  blocks, A’, may be somewhat

a

shorter than other blocks, A, in one row, the

shorter blocks being shown in Fig. 2 as
positioned at the middle part. of the arch.
This provides a space at the middle of the
arch which is of greater depth than spaces
at the respective sides of the arch, whereby
a filling material of concrete of greater
depth may be provided at the middle of the
arch than at the respective ends thereof.
This secures increased strength in the arch
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at the breaking point thereof owing to the .

fact that the concrete at the middle is of
greater depth than the concrete at the re-
spective ends.  Furtbermore, I may employ
tiles provided with spacing flanges, &, as
shown in Fig. 8. It will be understood
that each tile is of hollow cellular construc-
tion, the interior of the tile being divided
by horizontal and vertical webs, ¢, d, into
longitudinal spaces or cells, as shown in
Figs’'5 and 8. Each tile is, or may be, pro-
vided at its bottom with a flange, b, extend-
ing from each side thereof, and when two
adjacent tiles, as A, B in Fig. 8, are placed
in position upen the scaffolding, the flanges,
b, are adapted to meet and to contact, thus
producing the space, J, between the rows of
tiles. As alternative to the side flanges &
on the adjacent tiles in a row, which flanges
b operate to space the tiles sidewise as in
Fig. 8, 1 may use the sidewise s acing flat
tiles 0% shown in Figs. 5 and 6. Said
flat tiles 5*° are positioned between the sides

.of adjacent tiles, in contact therewith, as

shown, and they are in the same plane as
tiles M and the bottoms of the V-shaped or
channel tiles,said tiles 51 operating, mainly,
to space the hollow tiles sidewise and to
close the bottoms of the spaces between the
sides of the tiles.

When an arch is composed of hollow tiles
or blocks having spacing flanges, b, at their
lower sides, and channeled foot tiles, E, are
placed in position between the individual
blocks of each row, the flanges, &, close the
spaces, J, at*the lower end thereof, and the
channeled tiles, I, close the spaces, I, be-
tween the individual tiles, but there are
spaces provided at the points where tension
members, K, L. intersect between the cor-
ners of four tiles. In order to close these
spaces I may employ the flat corner tiles,
M, adapted to be positioned in the substan.
tially square space between the meeting
spacing flanges. &, and the end portions of
the channeled tiles, as shown in Figs. 3 and
6. These corner tiles, M, have abutting en-
gagement with the respective ends of two
adjacent channeled, foot tiles, K, and they
have similar abutting engagement with the
spacing flanges, 4, at the lower side edges
of four adjaining tiles. The spacing flanges
are positioned below the teusion members
at the points where they intersect and where
they are bound or tied together by wires, %.
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Said corner tiles are substantially flush with
the underfaces of the channeled foot tiles

and with the faces of the spacing flanges, b.
The corner tiles are adapted to be retained

or bound in position by the filling of con- 1

crete material, some of which will find its
way into the crevices or spaces between the
edges of the corner tiles and the end edges
of the channeled foot tiles, and the end
edges of the spacing flanges, 5.

It will be cbserved that practically the
entire surface of the arch is composed of
tiles, for the reason that the hollow blocks
or tiles, the flanged foot tiles, the spacing
flanges, b, on the hollow blocks or tiles, and
the corner tiles, M, all lie in substantially
the same horizontal plane. By providing
an arch of this construction, the filling ma-

_terial of concrete is not exposed on the
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under-surface of the arch, and thus a good
tile surface is provided for the reception of
plaster or other finishing material adapted
to form the ceiling of a room or other apart-
ment.

No claim is herein made to the invention
embodying a fire proof floor construction
embodying the combination with support-
ing girders, of hollow panel tile having
open ends and spaced apart longitudinally
and transversely and arranged in longitudi-
nal and transverse rows, transversely ex-
tending channel tile arranged transversely
between and closing the ends of said hol-
Jow panel tile, spacers of slab tile at’the in-
tersection of the longitudinal and transverse
spaces between the rows of tile, said spacers
lying between the ends of said channel tile,
longitudinally and transversely extending
solid integral concrete beams or ribs filling
the channels of said channel tile and the
longitudinal spaces between said hollow
panel tile, and crossing steel reinforcements
extending longitudinally and transversely
a_xi)d embedded in said concrete beams or
ribs.

Having thus fully described the inven-
tion, what I claim as newq and desire to se-
wure by Letters Patent is:

1. In a fire proof arch, a row of hollow
iiles open at their ends, substantially U-
shaped foot tiles each positioned interme-
diate two adjacent hoilow tiles of the row
and operating. to space them relatively to
each other, and additional tiles positioned
in codperative relation to the foot tiles, said

_additional tiles closing the open ends of
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said hollow tiles. .

2. In a fire proof arch, a row of hollow
tiles open at their respective ends, substan-
tially U-shaped foot tiles cach positioned
intermediate two adjacent hollow tiles of
said row rud operating to space them rela-
tively to rach other, additional tiles posi-
tioned in contact with the foot tiles, said
additionz. tiles codperating with the foot

1,083,005

tiles in clesing the open spaces of said hol-
low tiles, and in cotperative relation to end
faces of said adjacent tiles, and a filling of
concrete in the spaces between said tiles.

3. In a fire proof arch, a plurality of
spaced rows of hollow tiles, each tile bein,
open at the respective ends thereof, eac
row of tiles including foot tiles each posi-
tioned between two adjacent hollow tiles of
said row and operating to space said adja-
cent hollow tiles relatively to each other,
additional tiles codperating, with the foot-
tiles in closing the open ends of the hollow
tiles, and fillings of concrete, certain of said
fillings cccupying spaces between the rows
of tiles, and other fillings occupying the
spaces produced by the interposition of said
foot tiles and the additional tiles between
the aforesaid hollow individual tiles of the
rows.

4. In a fire proof arch, a row of hollow
tiles, each tile being open at the ends there-
of, substantially U-shaped foot tiles posi-
tioned intermediate the individual tiles of
the row, said U-shaped tiles partially clos-
ing the hollow tiles, and other tiles codp-
erating with the U-shaped tiles and closing
those portions of the hollow tiles left un-
covered by said foot tiles, whereby a con-
crete filling is precluded from entering the
hollow tiles. ,

5. In a fire proof arch, a row of hollow
open ended tiles, flanged foot tiles posi-
tioned between the ends of the hollow tiles,
closure tiles resting upon the flanges of the
foot tiles, the flanges of said foot tiles and
the closure tiles codperating with the ends
of the hollow tiles in closing the spaces in
said hollow tiles, and a filling of concrete
in the spaces of the foot tiles and between
the closure tiles. :

6. In a fire proof arch, a row of hollow
open ended tiles, foot tiles positioned be-
tween the ends of the individual, tilesjof the
row, said foot tiles having. beveled e(ziges,
closure tiles resting upon the beveled edges
of the foot tiles, whereby the closuretiles
are held in contact with the ends of the
hollow tiles, and a filling of concrete be-
tween the closure tiles.

7. In a fire proof arch, a row of hollow
open ended tiles, foot tiles positioned be-
tween the ends of the individual tiles of the
row, said foot tiles having upstanding
flanges, the edges of which are beveled, clo-

sure tiles provided with beveled edges which

rest upon the beveled edges of the foot tiles,
said closure tiles and the flanges of the foot
tiles codperating in closing the ends of the
individual tiles, and a filling of concrete
between the closure tiles and in the space be-
tween the flanges of the foot tiles.

8. In a fire proof arch, a row of hollow
open ended tiles, flanged foot tiles posi-
tioned between the ends of the individual
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hollow tiles and spacing them apart, said!
foot tiles being substantially flush with the
undersurface of the hollow tiles, and flat
closure tiles resting upon the flanges of the
foot tiles, the flanges of each foot tile and
two flat tiles being in contact with the re-
spective end faces of two adjacent hollow
tiles.

9. In a fire proof arch, rows of hellow
tiles, said tiles of each row having spacing
flanges whereby the rows of tiles are spaced
apart, each hollow tile being open at the
ends substantially U-shaped tiles positioned
between the individual tiles of each row,
thereby producing spaces at right angles
to the spaces between the rows of tiles, addi-
tional tiles codperating with the U-shaped
tiles in closing the open ends of the hollow
tiles, and fillings of concrete between the
rows of tiles and also between the spaced
tiles and said additional tiles of the rows.

10. In a fire proof arch, rows of open
ended hollow tiles, said rows being spaced
apart, flanged foot tiles positioned between
the open encs of the individual hollow tiles
of the rows, whereby each tile is spaced on

" all sides relative to adjacent tiles in the
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same row and to tiles in adjacent rows, said
spaces between the individual tiles of the
rows extending transversely of the arch.and
the spaces between the rows extending
lengthwise of said arch, separate flat tiles

ositioned between the corners of four ad-
jacent tiles, and fillings of concrete in said
spaces, said flanges of the foot tiles operat-
ing to close the open ends of the hollow tiles
for excluding the concrete filling material
from said hollow tiles.

11. In a fire proof floor construction, the

! tiles and agaipst the open ends

a3

combination with hollow panel tile having
open ends and spaced apart longitudinally
and transversely and arrapged in longitudi-
nal and transverse rows, chaunel tile extend-
ing transversely between said panel tile, sd-
ditienal tiles positioned wpon the channel
of said hel-
low tile, whereby the chavnel tile and the
additional tile codperate in closing i is
of the hollow tile, a netbwork of lengitudiea!
and transverse concrete ribs Slbing sai
channel tile and the spaces between th
of said panel tile, and tensile r ing
forcements for  ai’ conerets rie ambeiane
tially as specified

12. In o fire o 7 foor copstruciion, o
combinaticn ~ut hzbiow candd tile haviey,
open ends an: «; aced apa:t longitudinally
and transversely «nd arranged in longitudi-
nal and transverse rows, channel tile extend-
ing transversely between :uid panel tile, ad-
ditional tiles positioned upon the channel
tile and against the open ends of said hol-
low tile, whereby the channel tile and the
additional tile ceGperate in closing the ends
of the hollow tile, a network of longitudinal
and transverse concrete ribs filling said
channel tile and the spaces between the sides
of said panel tile, and tensile acting rein-
forcements for said concrete ribs, said rein-
forcements extending both longitudinall
and transversely, substantially as specified.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

PHILIP H. BEVIER.

Witnesses:
Cnas. C. KRIESCHER,
HeNRY STRUBE.
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