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This invention relates to roofs of furnaces,
and more particularly to roofs of tilting smelt-
Ing furnaces. With furnaces of this kind that
©ary of the roof carrying the weight of the roof
Crown 1s exposed to danger of being buckled
out. In order to prevent SUch an occurrence it
15 customary to press down this part of the roof
from above. |

Now when using bricks of relatively high spe-
Cific weight which are not capable of being solid-

10

ly cemented together (such as bricks made of |

carome magnesite) for building up such a roof
in order to utilize their excellent proverties
(high refractoriness and prolonged durability),
there arise great difficulties since in default of
a fast cementation a certain arch-pressure must
always exist, AL frst glance it may seem
tossible to attain the desired compactness by
placing the roof as a whole under pressure from
anove, whereby the rise of individual parts of
the roof, especially of parts which have become
infirm, may be prevented. A construction of
this kind, however, would be disadvantageous,
in particular with roofs of great span as used
with furnaces of today’s open-hearth type, be-
Cause those parts of the roof which have become

infirm are exvosed to the danger of being pressed

through. The next thought of solving this prob-
lem might be to increase the height of the vaul:
in order to secure the prevention of the tim-
bling-down of parts of the roof that might be
caused by the pressure from above. But this
solution tco would not be g favorable one be-
cause iy might facilitate the buckling-out of the
roof during the tilting of the furnace.,
fore a solution was to be found which was to be
compatible with a minimum height of the vault.

It is the principal object of the invention to

cvercome vhese difficulties by providing an ar-
rangement according to which the roof is placed,

on the one hand, undey pressure irom above,

and, on the other hand, is suspended in addition

thereto.

L0 build up g roof according to the invention
any suitable way of construction may be put
into practice; for example, pressure straps may
be used, khown per se, put under tension by any
spring device, suspended on rigid beams, on the

one hand, and eonnected fast to the row of

‘There~

b suspended roof held
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2
the pressure on the suspended roof may be ex-
erted by means of thrust members abutting on
Advantageously the suspended
bricks are connected fast to intermediate girders
wiich ‘are suspended on ‘their part too, and
cabable of being deformed in eommon with the
roof as a whole, and wholly or partly Pplaced
under pressure. It is of particular advantage to
suspend the supporting bricks in groups or as a
wnole by means of loops formed of g single con-
vinuous length of wire. | |
In the accompanying drawings illustrating
two embodiments of the invention: o
Fig. 1 is g fragmentary side elevation of a
_ under pressure from above
by means of pressure straps: I
Flg. 2 is a sectional view taken on a plane ex-
tending at right angles to the plane of Fig. 1:
Flg. 2a is a view similar to Fig. 2, showing a
modification of a detail;
¥ig. 3 is a fragmentary side elevation similar
to Fig. 1 but illustrating a modified pressure-

exerting structure:

o
i

40

45

bricks. supporting them, on . the other hand. Or 50

- cured thereto.

_Flg. 4 is a sectional view taken on a plane

g, 40 is g view
modification of a detail; and |

Iig. 5 is a perspective view of g detail.

CGenerally, a roof for tilting furnaces accord-
ing to the invention is built up of supporting
ribs or stringers combined with Intermediate

‘sections 2 and of rigid beams 3 supporied by the

iron structure 6 of the furnace, this structure
being tiltable together with the vault I, 2 se-
Referring more pardicularly to Pigures 1, 2
&l 2w, pressure girang 4 ars tser which may
be flat-iron bars or T-girders with wide ‘flanges
and which, whilst being under tension produced
By spring devices 5, exert g downward pressure
on the ribs | supporting them. This pressure
on the roof applied from above prevents a buck-
ling-out of the roof in the tilted position of the
furnace. Generally, such an arrangement of
bressure straps prevents an uneven deformation
of the roof. These pressure straps are con-
nected with the iron structure -6 of the furnace
by spring device 5 and are Ssuspended on the
rigid -beams by means of suspension members
(tie-rods, Fig, 2, or wire loops, Pig, 2a) P, |
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The bricks of the ribs | are shaped in such a
fashion, for example provided with lateral pro-
jections 8, that they can be connected easily
with the pressure straps by wire loops 9. Each
suspended brick may be connected with the pres-
sure strap singly or '
2, 2a);
may be suspended by
This latter arrangement is shown in detail in

Fig. 5 where the single wire loop is shown at b
and passes around the projections 8, formed with
noses n to prevent slipping off of the wire, and

pressure strap 4 or
referred to in connection with Figs. 3, 4, 4a).

It is of particular advantage to suspend all
bricks of a supporting rib or at least a plurality
of them forming a group by means of a single
common wire loop, in the manner just described.
An arrangement of this kind results in an €X-
tremely simple and—as to the making of such
a connection—inexpensive suspension.

A pressure strap according to the invention
combining the exertion of pressure on the roof,
due to its tension produced by a spring device
provided at its end, with the suspension of the
roof (which suspension produces all upward
directed pull on the strap) will, on the one hand,

prevent a buckling-out
position and, on the other hand, make possible

the use of heavy bricks, for example of bricks
made of chrome-magnesite which are not apt
to be cemented together fast, so that the excel-
lent properties of these bricks (insensitiveness
to variations of temperature and refractoriness)
may be utilized for puilding tilting furnaces.

The wire loops lie immediately and freely on
the arched supporting members constituted
either by pressure siraps 4 (see Figs. 1 and 2, @)
or by intermediate girders 10 (see Figs. 3 and
4, 4a), hence the loops are not wound around
projections oOr drawn through holes; thus the
roof is capable of longitudinal expansion under
the influence of heat :n conformity with the
different expansion of the roof and of the pres-
sure straps or the intermediate girders, respec-
tively.

A modified embodiment of my invention 1is
represenied 37 Pigures 3 and 4 4ag. With a
structure of this kind intermediate iron girders
i0 capable of deformation are used, resting on
the supporting ribs | and pressed on said ribs
by thrust memiers (i and thrust transmitting
members {2 abutting on rigid beams 3 as well
as carrying the suspended bricks by means of
the loops 9. These Jatter may be formed, as
already described In conhection with Fig. 9, of
a single continuous length of wire for each sup-
porting rib.

In the tilted position of the furnace the thrust
members Il In combination with the arched
girders 10 will prevent & buckling-out of the
roof and will take up
in the lower part of the roof during tilting of
the furnace. The intermediate girders 10 are
dimensioned in such a way that they become
capable of being deformed during the rise of the
whole roof whereby the strains in the roof com-
ing into existence thereby may be equalized
along the tension areas of each supporting rib,
which results In 2 continuity of the tension
curves of said ribs.

The measure of the rise of the roof may be
controlled by adjusting the springs of the abut-
ments. The thrust members i{ too are adjusted

of the roof in the tilted

the great strain arising
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according to said rise in order to secure a proper
pressure effect from above in the tilted posi-
tion. By these means the strains in the roof are
properly balanced. A supplementary regula-
tion can be attained in a simple way by an addi-
tional adjustment of the thrust members and
of the springs of the abutments.

The wire loops engaging the girder {0 and
the projections 8 are applied in such a way that
the tops of the bricks lie close to intermediate
girders so that the transmission of the pressure
on the roof from above 1s effected immediately
from the intermediate girders to the roof so
that no slackening of the suspension may occur.
By that means no use of inflexible suspension
members is necessary because the suspension
members according to the invention do not serve
as 5 means for transmitting pressure but serve
only as a means for suspension. Therefore the
use of plain wire loops is possible in this pre-
ferred embodiment of my jinvention.

Although twoO embodiments of the invention
have been shown and described for the purpose
of illustration, modifications occurring 1o these
gkilled in the art may be made without depart-
ing from the scopé€ of the invention as defined
in the appended claims.

I claim as new:

1. In a furnace, in combination, a tiltable
frame, a vault supported on said frame, & plu-
yality of arched members bearing upon said vault
from above, and pressure means anchored to
said frame and imparting a downward pressure
to said vault through the intermediary of said

. garched members, each of said arched members

comprising a pressure strap, said pressure means
including spring means maintaining said strap
under tension.

9 In a furnace, the combination according
to claim 1 wherein said frame is provided with &
plurality of substantially horizontal beams €X-
tending above said vault, further comprising
suspension means supporting sald pressure
straps from said beams.

3 In a furnace, in combination, a tiltable
frame, a vault supported on said frame, a plu-
rality of arched members bearing upon said vaulf.
from above, and pressure meals anchored fto
said frame and imparting downward pressurc
upon said vault through the intermediary of said
arched members, each of said arched members
comprising a girder, said frame being provided
with 2 plurality of substantially horizontal

beams extending above said girders, said pres-
cure means including a plurality of thrust mem-

bers inserted between said girders and sald
bheams.

4. In a furnace, the combination according
to claim 3, further comprising suspension means
supporting said girders from said beams.

5 In o furnace, in combination, a tiltable
frame, a brick vault supported on said frame,
said vault including a plurality of rows of bricks
each forming an arched rib, & plurality of arched
members respectively overlying said ribs, pres-
sure means anchnored to said frame and impart-
ing a downward pressure to said ribs through the
satermediary of said arched members, and sup-
porting nieans individually securing each brick
of a rib to the adjacent arched member in a
manner substantially preventing radial move-
ment between said bricks and said member.

6. In a furnace, the combination according
to claim 5 wherein said bricks are provided with
projections and said supporting means include
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wire means looped around a respective arched Number Name Date
member and engaging said projection in a man- 1,158,776 Bernhard __________ - Nov. 2, 1915
ner suspending said bricks from the arched 1,214,066 Poull ______________ Jan. 30, 1917
member while maintaining said bricks and said 1,266,745 Wundrack __.____.___ May 21, 1918
member in close contact with each other. | 5 1,440,446 Cotton _____._____ Jan. 2, 1923
7. In g furnace, the combination according 1,016,604 Hosbein ___._____ Nov. 25, 1924
to claim 6 wherein said wire means includes a 1,549,583 Long ____ . _______._ Aug. 11, 1925
continuous length of wire engaging a plurality of 1,082,279  Kellner _________ Apr. 27, 1926
bricks having the said projections thereof facing 1,601,485 Abbott ____.________ Sept. 28, 1926
in the same direction. | 10 2,222,978 Kiren ___________ - Nov. 26, 19490
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