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My invention relates to a covering or roof
for a furnace and has for its principal object
the provision of a furnace roof which is made
up of independent units that may be readily
lifted off and replaced independently of each
other and which are supported on the verti-
cal walls of the furnace. :

Another purpose of the invention is to pro-
vide a roof of this character having units
made up of refractory tile suspended from
the cross beams so as to be freely adjustable
relative to each other under expansion and
contraction in any horizontal direction.

It is also a purpose of my invention to so
support the tile in each unit as to enable them
to adjust themselves about the supporting
means as a pivot, and so as to be readily re-
movable from the supporting means when a
portion of the roof is removed from the fur-
nace.

A further purpose of this invention is to
provide means whereby the refractory tile
which are directly exposed to the action of
the heat within the furnace chamber are not
subjected to any weight or pressure other
than their own, and wherein the ‘suspension
means is fully protected from the action in
the furnace by the said tile. : :

Other objects and advantages will appear

as the description proceeds when taken in
connection with the accompanying drawings.
However, I wish it to be distinctly under-
stood that I do not intend to limit myself to
the exact details shown and described, but
that I intend to avail myself of all such mod-
ifications as would oceur to one skilled in this
art and as fall within the scope of the claims.
In the drawings— :
Fig. 1 is a transverse section through the
furnace illustrating the manner in which the'
removable roof units are supported ;
Fig. 2is a section on the line 2—2 of Fig. 1;
" Fig. 3 is a perspective view of one of the
supporting blocks used to carry the roof
units on the furnace walls; o
Fig. 4 is a perspective view of the im-
proved hanger bars used in this construction.
Referring now in detail to the drawings,
the numerals 5 and 6 indicate the opposite
vertical walls of the furnace upon which my

improved roof structure is su ported. The
roof structure as shown is ma(ﬁa up of a plu-
rality of units 7 which comprise a pair of
channel beams 8 and 9 supported at opposite
ends by the bricklike elements 11 and having
suspended therefrom a plurality of refrac-
tory tile members 12. Any number of the
units 7 may be supplied as is necessary to
cover the furnace as each one is independent
of the other and they are placed side by side
with the tile members thereof abutting each
other, as clearly shown in Fig. 2. The chan-
nel bars 8 and 9 are
spaced relation by means of the spacing ele-
ments 13 and 14 which, as shown in Fig. 2,

are heavy U-shaped metallic members having

the web portion 14 connecting the legs of the
U-shaped portion and provided with a rela-
tively large opening 15 therethrough. The
members 18 are secured to the channel bar
by means of the bolts 17 and preferably have
the upper ends of the portions in engagement
with the channel bar engaging the top later-
ally extending portions of sajd channel bars.
The purpose of this is to give a strong joint

secured together in.
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between the members 13 and the channel bars -

so that by connecting a hook or chain to the
members 13 by means of the openings 15, a
crane may be used to lift the entire unit and
move it into place or out of place in the
furnace roof. ~ At the opposite ends of the
channel bars they are also bound together by
means of the flat plates 17 and 18 secured to
the channel bars by means of the angle irons
19 and 20 which are riveted to both the plates
17 and 18 and the channel bars 8 and 9.

In order to provide means for supporting
the opposite ends of the units upon the fur-
nace walls without damaging the same, I
provide the bricklike elements 11 having the
T-shaped grooves 22 and 23 therein as shown
clearly in Fig. 8, and I also provide at the
opposite ends of the channel bars the angle
irons 24 and 25 which combine with the lower
webs of the channel bars to form T-shaped
supports which extend through a plurali-
ty of the members 11 which in turn rest
upon the top of the furnace walls. The
members 11 may be constructed of any suit-
able material and since they are not exposed
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.to the direct heat of the furnace, they need

not be of high grade refractory material, but
may be so constructed as to give sufficient
strength to prevent crushing under the
weight of the roof unit. . The refractory ele-
ments 12 as shown are supported in umts of
four by means of the hanger bars 27 and de-
pend preferably a distance slightly less than
the distance of the lower faces of the blocks
11 from the channel bars so that when the
unit is placed upon the furnace walls the re-
fractory elements where they extend over the
to
an%r of the weight of the roof, but fit close
enough to substantially prevent any leakage
of the gases within the furnace out between
the side walls and the roof. The advantage
of this lies in the fact that the refractory ele-
ments which have very little tensile strength
and would crush very easily in weight, are
free from any weight except their own. This
also permits them to contract and expand and
move during this expansion relative to the
furnace walls without injury to the refrac-
tory elements. , .

The refractory elements each have one side
face thereof recessed as at 30, and have the
opposite faces thereof substantially plane.
They are also provided with an opening
through the thinner portion provided by the
recess 30 through which the hanger bar 37
may extend. , » _

]Zl building up the units supported by the
hanger bar the refractory elements 12 are
placed thereon with the two center elements
having the two recessed faces thereof direct-

ed toward each other and with the two outer -

elements having their plane faces engaging
the plane faces of the two inner elements.
This manner of assembli provides the open
portion 31 through which the stem 26 of the
hanger bar may extend upwardly, and also
permits the projections 32 and 33 at opposite
ends of the hanger bar to extend upwardly
outside the recessed faces without coming
beyond the outer faces of the main portions
of the outer blocks. The thinner upper por-
tions of the blocks 12 are provided with
rounded shoulders as illustrated at 34 and 35
in Fig. 2, so that there are no sharp projec-
tions on this thinner portion which might be
broken off in handling. The hanger bar 27
as shown clearly in Fig. 4, has a rounded up-

er portion conforming with the inner sur-

ace of the round openings through the blocks

' 19 so that they may pivot thereon, and the

projections 32 and 33 are of sufficient size to
normally hold the blocks in position, but
small enough to permit them to be removed
when lifted up at the ends of the hanger bar.
The bar is also provided with a reinforcing
web 36 along the bottom thereof to give it
added strength. The stem 26 is provided at

its upper end with a head portion 37 which

is adapted to be inserted between the channel

of the furnace walls as at 28, do not bear .
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bars 8 and 9 and supported by the lower -

flanges thereof. : :

In order to permit the hanger bars to ad-
just themselves relative to the channel mem-
bers, due to change in position of the refrac-
tory blocks under expansion and contraction
in heating, I provide the underface 38 of the
head 87 in the form of a segment of a sphere.
‘Thus if the hanger bar is moved a slight dis-
tance out of correct vertical alignment, this
shape of the head will permit such movement
without in any way changing the amount of
weight borne by each channel bar. Also this
particular shape of the head permits adjust-
ment not only longitudinally of the channel
bars but transversely thereof as’well.

From the above description it will be seen
that the several units of refractory blocks 12
may be removed when the channel bars are
lifted from the furnace by sliding the blocks
‘11 off the ends of the channel bars and pull-
ing the hanger bars 27 endwise along the
channel bars to the end thereof. In this man-
ner a unit of the furnace roof may be lifted off
and all of the refractory sections taken off
and replaced; or if it is necessary to replace
one of the refractory elements 12, the hanger
bars may be moved a sufficient distance to sep-
arate adjacent units far enough to permit one
of the blocks 12 to be lifted from its projec-
tion at the end of the hanger bar and taken off
in this manner. .

This construction makes a furnace roof
which is extremely flexible and which is ca-
pable of being repaired and replaced without
cooling or shutting down the furnace, since
a unit may be lifted off by means of a crane
and another one set in its place in a very few
minutes time without waiting for the furnace
to cool off or interrupting its use to any ap-
preciable extent. Also the manner of mount-

ing the refractory elements permits them to

adjust themselves readily under the changing
conditions in the furnace, and this aids in
preventing breakage or spalling or cracking
due to the refractory elements being placed
under strain by a change in temperature.
From the above description it is thought the
construction and operation of this device will
be clear to those skilled in this art.

‘Having thus described my invention, what
I claim and desire to secure by Letters Pat-
ent of the United States is:—

1. A removable furnace roof construction
comprising supporting beams having slots
running lengthwise on the under face there-
of, inwardly extending flanges on opposite
sides of said slots, a plurality of hanger bars
having head portions slidably supported in
said slots by said flanges, refractory tile mem-
bers carried by each hanger bar, and means
at the opposite ends of each of said beams for
supporting them on the vertical walls of the
furnace, said beams having flat supporting
surfaces on the top thereof over said support-
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ing means whereby a plurality of beams may
be stacked upon each other with the tile there-
on,

2. A removable furnace roof construction
comprising supporting beams having slots
running lengthwise on the under face there-

_of inwardﬁy extending flanges on opposite
8

10

sides of sai lots, a plurality of hanger bars
having head portions slidably supported in
said slots by said flanges, refractory tile
members carried by each hanger bar, and
means at the opposite ends of each ™ of
said beams for supporting them on the verti-
cal walls of the furnace, said means compris-

ing a plurality of blocks having slots there--
"in receiving said flanges.
3. A removable furnace roof construction

comprising supporting beams having slots
running lengthwise on the under face there-
of, inwardly extending flanges on opposite

sideg of said slots, a plurality of hanger bars:

having head portions slidably supported in
said slots by said flanges, refractory tile mem-
bers supported on each hanger ~bar, and
means carried by the opposite ends of each
of said beams and depending below the lower
faces of said tile members for. supporting

“them on the vertical walls of the furnace, the
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40

5 of forming a segment of a sphere.

head portions of said hanger bars having
curved faces in engagement with said flanges
to permit angular adjustment of the hanger
bars relatively to same beams. :

4. A removable furnace roof construction
comprising supporting beams having slots
running lengthwise on the under face there-
of, inwardly extending flanges on opposite
sides of said slots, a plurality of hanger bars

having head portions slidably supported in

said slots by said flanges, refractory tile
members carried by each hanger bar, and
means at the opposite ends of each of said
beams for supporting them on the vertical
walls of the furnace, the head portions of
said hanger bars having the under faces there

5. A removable furnace roof construction

- comprising supporting beams having slots
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running lengthwise on the under face there- -

of, inwardly extending flanges on opposite
sides of said slots, a plurality of hanger bars

having head portions slidably supported. in

said slots by said flanges, refractory tile
members carried by each hanger bar, and
means at the opposite ends of each of said

beams for supporting them on the vertical

walls of the furnace, said means comprising a
plurality of blocks having T-shaped slots ex-
tending transversely across the. top face
thereofg and outwardly extending flanges at
the ends of said beams forming with said
first named flanges a pair of T-shaped por-
tions extending through said T-shaped slots.

6. A removable furnace roof construction

comprising supporting beams having slots_

running lengthwise on the under face there-

said slots by said flanges,

-ends of said beam; the

3
of, inwardly extending flanges on opposite
sides of sai slots, a plurality of hanger bars
having head portions slidably supported in
said slots by said flanges, refractory tile
members carried by each hanger bar, and
means at the opposite ends of each of said
beams for supporting them on the vertical
walls of the furnace, said means comprisin,
supporting blocks secured to said beams an
supporting the lower ends of said tile mem-
bers slightly spaced from said walls whereby
said tile members are free to expand and con-
tract independently of the vertical walls.

7. A removable furnace roof construction

‘comprising supporting beams having slots

running lengthwise on the under face there-
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of, inwardly extending flanges on opposite

sides of said slots, a plurality of hanger bars
having head portions slidably supported in
‘refractory tile
members pivotally and detachably supported
on each hanger bar, and means at the oppo-
site ends of each of said beams for support-
ing them on the vertical walls of the furnace.

8. A removable furnace roof comprising a
plurality of units adapted
and be supported on the
walls of the furnace, said units each compris-
ing a beam, hanger bars having head por-
tions - engaging said beams and slidable
lengthwise thereof and having horizontal
portions extending lengthwise of said beam,
a plurality of refractory elements ‘having

opposite - vertical

zontal portions and having their side faces in

-engagement to form a continuous row length-

wise -of said’ beam, and supporting blocks
having slots t;herein-»rslidablg7 receiving the
' lower ends of said
blocks extending below the lower ends of
said refractory elements'and adapted to rest
on the said vertical walls tbSu})port‘ the unit.

9. A removable furnace roof comprising a

to fit side by side -

9

_openings therethrough receiving said hori'
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plurality of units adapted to fit side by side .

-and. be suEported' on the opposite vertical

walls of the furnace, said units each com-
prising a beam, hanger bars having head por-
tions engaging sald beams and slidable
lengthwise thereof and having horizontal
portions extending lengthwise of said beam,
a_plurality of refractory elements having

‘openings therethrough receiving said hori-

zontal portions and having their side faces in .
engagement to form a continuous row length-
wise of said beam, and supporting blocks hav-
ing slots therein slidably receiving the ends
of said beam and adapted to rest upon said
vertical walls to support the unit,.

10. A removable furnace roof construc-
tion comprising supporting beams having

slots running lengthwise on the under face
extending flanges on oppo- .

thereof, inwardl
site sides of said slots, a plurality of hanger

‘bars having head portions slidably supported

in s9id slots by said flanges and having tile
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carrying portions extending lengthwise of
said beams, refractory tile members carried
by said hanger bars and means at the F-
posite ends of each of said beams removably
supporting them on the vertical walls of &
furnace, each of said beams and the hanger

“bars and tile secured thereto being remov-

1¢

15

25

able independently of the other. =~

11. A removable furnace roof construction
comprising independent supporting beams -
having slots running lengthwise thereof and
supporting flanges on opposite sides of said
slots, a plurality of hanger bars having head
portions slidably supported in sai(% slots
by said flanges, depending stem portions and
tile carrying portions integral with said head
portions, said tile carrying portions extend-
ing longitudinally of said beams, and & piz- .
rality of refractory tile detachably carried

» by said tile carrying portions, each of said

beams and the hanger bars and tile secured
thereto being removable independently of
the other. '
In witness whereof, I hereunto subscrios
my name this 14th day of March, A. D. 1927.
LYLE STOCKTON ABBOTT.
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