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Lo all whom it may concern:

Be it known that I, FRIEDRICE VON EM-
PERGER, a citizen of the United States, resid-
ing in the city of New York, county and State
of New York, have invented certain new and
useful Improvements in Vaults for Ceilings,
Bridges, &e., of which thefollowingisa speci-
fication.

This invention relates to a new construe-
tion of vault for ceilings, bridges, viaduects,
and other structures, which construction pos-
sesses equal or greater strength than the cor-
responding steel or iron structures and which
can be quickly and easily carried out, so as
to be furnished at less expense than similar
structures heretofore in use.

The invention relates more specifically to
certain improvements in the vaults for ceil-

- ings, bridges, &c., for which United States
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Letters Patent were granted to Joseph Melan,
No. 505,054, dated September 12, 1893, so that
the application of thissystem for engineering
and building purposes generally can be con-
siderably enlarged and adapted to a greater
variety of local conditions. For this pur-
pose my invention consistsof a vault for ceil-
ings, bridges, buildings, and other structures
which comprises beams, girders, or abut-
ments, an arch of masonry, cement, or other
suitable material, and arched reinforeing-ribs
that are located near to and following the in-
trados and extrados of the arch, each pair of
ribs being reinforced by distance-rods be-
tween said ribs and by diagonals connecting
two adjacent pairs of ribs, as will be fully
described hereinafter and finally pointed out
in the claim.

In the accompanying drawings, Figure 1
represents a vertical transverse section
through a vault of ceilings, &¢., shown asar-
ranged between two beams. Fig. 2 is a ver-
tical longitudinal section of the same online
2 2, Fig. 1. Fig. 5 is a vertical transverse
section of a vault supported by abutments so
as to be used as a bridge, one-half of the fig-

- ure being a section through the arch, while

the other half is shown as a section through
the face-wall of the same; and Fig. 4 is also
a vertical transverse section of one half of
the arch, showing a modified construction;
and Tig. 5 is a vertical transverse section
through a portion of the arch, showing the

diagonal connections between the two adja-
cent arched ribs of the arch. ’

Similar letters of reference indicate corre-
sponding parts.

Referring to the drawings, A A are the
beams, girders, or abutments between which
the vault or arch is extended. - The beams or
girders are made of iron, steel, or other metal,
while the abutments are made of suitable ma-
sonry, conerete, &c., as shown, respectively,
in Figs. 1 and 8. The vault or arch is rein-
forced by a number of pairs of ribs B B,
which are loeated at a suitable distance from
each other and which are made of rolled I or
T iron, flat irons, stiff rods, or the like, said
ribs being arranged in pairs vertically one
above the other and connected by distance-
rods b b, so as to keep them at a proper dis-
tance from each other. The distance-rods
are arranged at suitable points of the ribs at
a suitable distance from each other, so as to
stiffen the same and prevent their sagging
under pressure.

The arched ribs B B are either riveted to
the beams or girders or suitably anchored into
the abutments by means of longitudinal an-
gle-irons B’ or in any other suitable way. In
place of the distance-rods b b flat iron bars
d d (shown in Fig. 4) can be arranged between
each pair of ribs, said bars extending from a
point on one rib to a point on the other rib,
then back to the first rib, and so on, so as to
pass in flat undulations or zigzag lines from
onerib to the other, as shown in Fig. 4. These
flatirons d d are riveted at their points of con-
taet to the ribs and bent up at right angles to
the ribs at the outer ends of the same. In
place of continuous flat irons short inclined
braces thatare riveted to theribs may be used.
Two adjacent pairs of ribs are preferably con-
nected by diagonals e, as shown in Fig. 5, so
as to increase their strength in a lateral di-
rection. The ribs B B, being arranged in
pairs one above the other, serve to reinforce
the vault or arch, which is either made in
brickwork, masonry, concrete, or other ma-
terial, and are so arranged that the members
of each pair of ribs run closely to the intra-
dos and extrados of the arch in such a man-
ner that they are just covered with a layer of
mortar for protecting the metal against ex-
terior influences. The two members of each
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pair of vibs B B will run nearly parallel with
each other for the greater part of theirlength,
but will then diverge from each’other accord-
ing as the intrados and extrados of the vault
or arch are diverging toward their haunches.

The ribs can be made of flat iron or angle-
iron or any other section of iron and propor-
tioned according to the distance of one pair
of ribs from the next pair, or.to the span of
the vault or arch, or to the load which it is
intended tocarry. The distance-rods, as well
as the diagonals employed for stiffening the
ribs, impart sufficient strength to the ribs, so
that they are self-supporting, but without,
however, impairing the proper formation of
the arch in the masonry or concrete. The dis-
tance-rods may be only temporarily inserted
between the members of the ribs and removed
as the forming of the arch proceeds, or they
may be permanently embedded, like the ribs,
intothe masonry or concrete of the arch. The
use of solid ribs for reinforcing the masozry
arches has not given satisfaction in small
spans where the iron should be at a smaller
distance than four inches, which is the small-
est I-iron in the market, while in larger spans
the I-irons could not be well bent. The use

of metal in the core of a vault or arch is use-

less, as only those portions of the ribs are
called into action which are located near the
intrados and extrados of the vault or arch,
and as a correctly-constructed arch should
increasein cross-section toward the haunches
the reinforeing-ribs should follow the shape
of the arch in the same manner.

ITaving thus described my invention, I
claim as new and desire to secure by Letters
Patent—

A vaultorceiling, consisting of beams, gird-
ers or abutments, an arch of masonry, con-
crete or other material supported by the same,
reinforcing-ribs embedded in said arch, dis-
tance-rods connecting the members of each
pair of ribs and diagonals connecting the dis-
tance-rods of two adjacent pairs of ribs, the
members of each pair of ribs being so ar-
ranged as to follow closely the intrados or ex-
trados of the avch, substantially as set forth.

In testimony that I claim the foregoing as
my invention I have signed my name in pres-
ence of two subscribing witnesses.

FRIEDRICH VON EMPERGER.
Witnesses:

JOHN ICAFKE,
HARRY BELMONT.
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