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To all whom it may concern: ‘

Be itknown that I, EDUARD BOTTGER, man-
ufacturer,asubject of the King of Prussia, Em-
perorof Germany, and a residentof Bergisch-
Gladbach, in the Province of Rhineland and
Kingdom of Prussia, Germany, have invent-
ed Improved Bricks for Building Arches, of
which the following is a specification.

Up to the present, arches; especially those
that are fireproof for briek-kilns, retort-fur-
naces, and kilns of all kinds, have alwaysbeen
built of wedge-shaped bricks, the inclined
sides of which had accurately to havethe right
inclination one to another in order to have
tightand closed, butnot gaping, joints, a mat-
ter of the greatest importance in the case of
fireproof material; but as the dimensions for
the bricks were frequently taken or measured
from small drawings, and the bricks easily
changetheir shapeand thickness a little when
being put down out of the mold, dried, and
burned, they often did not fit when ready.
Furthermore, special wedge-bricks had to be
made for almost each arch, necessitating thus
the continual making of new molds and the
altering of old ones, &ec., and in this way the
brick-manufacturer finally had in stock a
largenumber of different molds and often also
a considerable quantity of wedge-bricksof all
possible shapes which were almost useless,
whilehe could never make bricks for keeping
in stock. All these advantages are obviated
by the present invention.

This invention consists, asshown by the ac-
companying drawings, in the use of bricks, of
which the sides lying one against another are
bentlike the arc of a cirele, and thus have an

-envelop forming part of acylinder. Thus the

joints corresponding to the usual radial arch-
joints (when wedge-bricksare used)are in the
arches built with the new bricks of the shape
of an arc. - _

In the accompanying drawings, Figures 1
and 2 show two different kinds of arches built
with the new bricks, while in Figs. 8,4, and 5
the three chief fashioned bricks which are
used for making the arches are drawn in per-
spective.

For building arches three shapesof the new
bricks are necessary: first, the bottom brick
a; second, the main or standard brick b, and
third, the end brick c.

Thebottom brick a hasa flatside with which
it lies on the side wall of the arch, and over
that a side bent like an are, its shapein cross-
section being a semicircle or a segmentof a
cirele. .

The main or standard bricks b are, as may
be seen, of the shape of a sickle or half-moon,
the outer and inner curve, (extrados and in-
trados,) however, having the same radius.

The end or support brick ¢ has a flat side
fitting on the brick pillar, or on the side wall
of the arch, or on the wedge side of a special
keystone used in the crown of the are, and
the opposite side of the support-brick ¢ is
held and bent like an arc of a circle, the
section of this brick therefore being trough-
shaped.

The extrados of brick ¢ and the intrados
of ¢ have likewise the same radius. The re-
sult of this is that since the curved back of
the preceding brick fits into the curyed hol-
low of the next one and can be moved to-and
fro in it by using these bricks one can ac-
curately follow any center scaffolding, no
matter of what radius or with what ratio be-
tween gage and height of arch, and place
the arch accurately along the center seaffold-

ing, the succeeding bricks b turning around’

the preceding ones until they lie correctly.
In case the curve is very sharp, such as may
exceptionally occur in an arch with very
smallradiasand proportionately great height,
the lower point of bricks b or ¢ which pre-
vents them from getting into the right posi-
tion ean be easily knocked off by the brick-
layers.

As shown by the dotted lines in Fig. 3,
the bricks are equal in their chief dimensions
(length, breadth, and height) to the dimen-
sions of ordinary bricks, the parts which are
completed by the dotted lines toa four-sided
prism being omitted.

It goes without saying that the arches,
just as is the case with arches that are built
of wedge-bricks, are built on center scaffold-
ing. This can be done in different ways, as
is shown in Figs. 1 and 2. The first method
consists in beginning on one side of the cen-
ter scaffolding—q. e., at one end of the are
of the arch—with a series of bottom bricks a,
at the other end of the are with a series of
support-bricks ¢. After these bottom or sup-
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port bricks then follow the main or standard
arch-bricks b in an upward direction from
both the sides about the center scaffolding,
and the operation is finished by placing in
position in the erown of the arc the last or
highest series of _standard bricks a, which
serve as keystones and are pushed in from
the front side of the arch, as they cannot
be put into position from above between the
other bricks like ordinary wedge-bricks. In
the second method shown in Fig. 2 a special
wedge-brick is used as a keystone, and in-
stead of only one brick a and ¢ two of each
are used for each row of arches. One begins
at both the side walls or pillars with the bot-
tom brick ¢. Then working upward and to-
ward the erown the standard bricks b are laid.
Thereupon as the last brick next to the key-
stone a trough-shaped brick ¢ is placed on
both sides, such as was used in the method
first described as final support, and between
these two bricks ¢ a suitable wedge-brick is
put in as keystone of the whole'arch. In the
first method if the erown-joint is too large or
toosmall for one brick expedientsareadopted,
as shown in Fig. 2. The key-joint can be so
arranged that a proportionately thicker ordi-
nary brick can be used, and no special key-
stone is necessary, the latter otherwisein any
case having to be specially molded for every
are or be cut down to the required shape by
the builders. ‘

The arches built with the new bricks be-
sides the advantages mentioned abovein com-
parison with the wedge-brick arches hitherto
in use also possess.the especially-important

advantage that when they are exposed alfer-

nately to very high temperatures and subse-
quent cooling, thusexpanding very much, but
not contracting to an equal degree after the

cooling, it is quite impossible for single brieks
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to fall out, and therefore the troublesome re-
pairs which often stop the traffic can never
become necessary.

The fact that the single bricks in conse-
quence of their peculiar shape fit firmly into
each other and that a single brick cannot fall
out alone makes it possible not only to build
vaults and single arches, but also straight
horizontal bearing-pieces of brickwork, the
end bricks a or ¢ of such pieces resting on the
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pillars or'abutments, the standard bricks b

being fitted in between these two end bricks,
while the center, for instance, is formed by
two bricks a, having theirstraightsides facing

each other, or by a single brick of circular

shape corresponding to the two bricks. Such
a construction can be used for making sum-

mers over door and window openings, and be-

sides being of great strength, so that it works
as if the whole.were a single stone, it pos-
sesses a pleasing appearance, the curved lines
of the joints looking like ornamentation.

The bricks, as shown in Fig.1 of the draw-
ings, may be used for any circular purposes
and can be used forforming circles in build-
ing wells and the like.

What I claim as my invention, and desire
to secure by Letters Patent, is—

An arch formed of intermediate bricks hav-
ing concave and convex opposite edges with
plain sides, and end bricks with plain lower
edges and upper edges coinciding with the
abutting edge of the adjacent intermediate
brick, substantially as described.

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

EDUARD BOTTGER.

Witnesses:

BERNH. BROOKHENZ,
KARYL SCHMITT.
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