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Lo allwhom it may concern.:

Be it known that T, Warmer S. RocrwerL,
a citizen of the United States, residing at
300 West 106th street, New York, county of
New York, and State of New York, have in-
vented certain new and useful Improvements
in Open-Side Furnaces, fully deseribed and
represented in the following specification
and the accompanying drawings, forming a
part of the same.

The object of this invention is to provide
a_heating-furnace with an oblong heating
chamber and a series of contiguous doors
covering the longer side of said chamber.
When the doors are all raised, such heating-
chamber is adapted to receive sidewise snd
heat long objects (like steamship propeller
shafts), and this long chamber is also cana-
ble of division by partitions into a series
(as two or more) ‘of independent spaces for
operating upon pieces much shorter than
the entire initial chamber.

The partitions are movable into and out
of the initial chamber which is made with
flat roof to nearly touch the tops of the
partitions, and the bottoms of the partitions
are mounted upon balls or other anti-fric-
tion supports in runways arranged to guide
them transversely of the chamber.

The roof of the chamber is not only flat
to fit the tops of the partitions, but is neec-
essarily overhung throughout its entire
length, and its weight supported independ-
ent of the furnace-walls by a cantaliver
structure of beams extended above the roof
from trussed standards at the rear side of
the furnace. :

Independent means is provided for heat-
ing each of the divisional spaces separately,
when the partitions are inserted, and the
furnace can thus be economically used in
heating relatively short pieces, while it is
also adapted to receive Tong pieces trans-
versely by removing the partitions.

The drawing shows an underfired furnace,
and in such construction the combustion-
chamber is necessarily located below the
floor-level of the mill, so that the floor of
the heating-chamber may be level with the

mill-floor to permit the charging of the fur-
nace by a truck.

One embodiment of the invention is shown
in the annexed drawing, in which T igure 1
13- an elevation of the furnace, in section
where hatched, on the center lina of ‘the fur-
nace; Fig. 2 is s plan in section at the right-
hand end upon the line #—u in F ig. 1, and
at the left-hand end upon the line y—y in
Fig. 1; Fig. 3 is a vertical cross seotion on
line 3—8 in Fig, 2; Fig. 4 is a cross section
of the heating-chamber with g modified ar-
rangement of the spent-gag-flue; and F ig. 5
is a diagram, in perspective, of the body of
the furnace with the doors raised and par-
titions removed o titilize the entire heating
chamber at once.

Such chamber is designated A in Figs.
3 and 5, and the spaces A7, A2 A’ and Atin
the other figures are transverse divisions of
such chamber formed by the movable parti-
tions @, which are supported by balls ¢’ in
runways or foor-rails’d, grooved to guide
the balls. The spaces are closed by sepa-
rate doors H,

When the partitions are removed, as shown
in Fig. 5, one or more trucks B may be
mounted on the balls o’ to support a shatt
or bar B’ which requires the whole length of
the furnace to heat it. Such shaft is thus
moved transversely into the furnace, in-
stead of lengthwise, as is usual with rela-
tively short shafts or pieces. The parti-
tions @ and truck B are of refractory con-
struction, as is necessary. :

combustion-chamber C is shown be-
neath each of the spaces A’ to A%, and con-
nected with said spaces by the hot gas flues
¢ entering the floor of ‘each space at its
front and rear ends, as shown in F ig. 2.

Spent gas-flues ¢’ and 7 are shown ex-
tended from the floor of each divisional
space separately to a common duct D which
would be connected to a chimney. Burner-
openings ¢ are shown, and any means of
heating the combustion-chamber may be
used.

Where it is not convenient to lead the
spent gases downwardly, they may be car-

50

55

60

65

70

75

80

90

95



10

15

20

25

30

40

45

50

60

2

ried upwardly as shown in Fig. 4, by flues
¢ in the wall of the heating-chamber.

A preheater s for the air used in combus-
tion, is shown in ¥ig. 4, through which the
spent @nses Pass; Leating the air-coil g
which is supplied through the nlet and
discharged through the outlet #* to the fuel-
burners. - :

The construction described thus provides
means to heat each divisional space Af to At
separately, sucl means also operating con-
jointly to heat the entire initial chamber
when  the partitions. are removed, as in
Fig. b,

The disposition of the separate heating
means ai a series of points in the width of
the heating-chamber, enables the operator
to regulate the heat at different points, and
thus utilize the fuel most efficiently.

Tt is common to arch the roof of furnace-
chambers, but in the present invention the
roof is entirely flat, and may be supported
independently of the furnace-walls, and
therefore needs no  abutment for an arch.
The use of movable partitions malkes a'flat
roof necessary, to permit the partitions to
¢lide into the chamber, and stand .close to
the roof. Such a flat roof is not self-sup-
porting like an arch, and means is therefore
provided, independent of the furnace-walls,
to support the root ¢ intermediate to its end
walls ¢’ and free or clear of the vear wall
and doors.

Figs. 1 and 4 show a clearance v between
he edge of the roof and the adjacent walls,
and Fig. 8 shows the rear wall rabbeied
at »* to clear the roof and forming a bent
paseage to retain a refractory material (as
ashestos) which would obstruct the escape
of the hot gases.

The supporting means 1S preferably ar-
ranged at a distance above the furnace where
it will not be injuriously affected by the heat
of the roof, and may be connected adjust-
ably to the roof; so that the tension of the
supporting rods may be regulated to corre-
spond with any expansion or distortion of
the roof as an eifect of heat.

The floor of the heating-chamber A s
necessarily at the level 4 of the mill-floor,
and the combustion-chambers are shown 25
in a pit of suitable depth, and standards A
trussed by braces A’ are shown anchored in
the earth below the floor-level 4, and further
stiffened by foot-bars § joined to the bottoms
of the standards h, and extended below the
body of the combustion-chamber.

Each of the frames thus formed 18 pro-
vided at the top with a braced cantaliver
beam % extended trangversely above the roof
. and connected to the root by hangers or
suspension rods 7 which are secured detach-
ably to transverse suspending bars m having
each a flange m’ embedded in the upper side
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of the roof. The rods 7 have adjusting-nuts
1 Rtted to the tops of the beams /& to vary
the tension of each rod until they support
equal proportions of the entire load.

To equalize the strain, all the rods are
comnected jointly with all the suspending-
bars s by means of joint-plates formed of
two opposed channel-irons 17 fitted to heads
upon the rods 7 and upon clevises pivoted to
the barsm, as shown in Fig. 3. The rods /
may thus be tightened to digtribute the load
of the roof equally upon ail the suspending-
bars m. .

Tigs. 3 and b show bars 7 transversely con-
necting the beams &, and supporting pulleys
» which carry the chains ¢ that sustain the
parate doors and their counterbalance-
weights K.

The  doors

AN

(<]

o
"l

i

have a loose “iongue and
groove” joint o, o', at their adjacent edges,
to guide eachin & vertical path when raised
independently of the others, as shown in
Fig. 2.

Very heavy loads may be carried by the
truck B into and out of the heating-chamber
and it is evident that the runways &, &,
must, notwithstanding such loads; be perma-
nently sustained at the same level'as the floor
of the furnace, so that the trucks may be
yeadily moved into the chamber A, upon
the runways.

To sustain the runways firmly, the frame
formed of the bars A and j is extended up-
vard to the level of the runways by bars and
braces 42 which serve additionally, as shown
in Fig. 3, to brace or support the front side
of the masonry about . the combustion-
chamber C.

The location of the beams % (which carry
the roof weight) materizlly above the roof,
preserves the supporting parts effectively
trom the heat of the furnace, and thus en-
ableg them to furnish a firm stationary sup-
port for the rootf.

Tt is ovident that with a horizontal heat-
ing chamber a very long shaft may be much
move readily charged into the furnace, and
withdrawn and quenched, than in a vertical
furnace in which the shaft would be removed
and quenched vertically.

Tt will be understcod that the partitions
are of such flat form that when they are
not in use they may (by the aid of a crane)
be grouped in a small pile where they will
ot interfere with the use of a truck, as B,
upon the same runways that sustain the par-
titions. The runways thus perform a double
function in the use of the furnace; in sup-
porting both the partitions and the trucks
independently. ,

Tt will be understood that the width of
the furnace is the space occupied by the series
of doors, and as the expansion of a roof 40
10 60 feet in width is very considerable when
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highly heated, means is provided in this in-
vention to permit’ such expansion without
injury to the roof and the adjacent walls.

Such means consists of the clearance space
v or v, which is shown in the drawing at
the ends and rear edge of the roof. Such
a clearance space entirely relieves the end
and rear walls of the furnace from the
weight of the roof, and this feature distin-
guishes the invention from. any construction
m which the roof is supporfed wholly or
substantially upon the walls of the furnace.

The construction prevents the expansion
of the roof from straining or pushing the
walls outwardly and thus preserves them
from such unnecessary injury.

The clearance space between the roof and
the side-walls thus performs the double
function of permitting expansion, and re-
lieving the side-walls from the weight of the
roof, which is transferred wholly or sub-
stantially to the suspending means,

It is obvious that all the advantages of
the independently supported roof may be
realized by arranging the cantaliver beam %
close to the roof, with shorter supporting
connections between the two, if circum-
stances required such an arrangement,

A notched roll ¢ is shown supporting the
shaft B’ upon each of the end trucks B,
to permit the expansion of the shaft when
heated but is not claimed herein as it has
been claimed separately by Richard C.
Drinker in application No. 328,164 filed Oec-
tober 8, 1919, "The shaft may be wedged up
on the center truck, to divide the load with
the end trucks. The subject-matter of the
present application was disclosed in a prior
application filed September 2, 1919, with
Serial No. 321,126, which application has
been abandoned.

Flaving thus set forth the nature of the
invention what is claimed herein is:

1. A heating-furnace having a heating-
chamber with a series of contiguous doors
closing its longer side, a roof fitted between
the walls of the chamber and the said doors

with clearance to provide for expansion,

and means projected above the furnace and
connected to the roof for supporting the
same.

2. A heating-furnace having an oblong
heating-chamber with a geries of contiguous
doors closing its longer side, a roof fitted
between the side-walls of the chamber with
clearance to provide for expansion, and
means projected above the furnace from the
rear side thereof and connected to the roof
for supporting the same in itg operative po-
sition independently of the side-walls.

3. A heating-furnace having an oblong
heating-chamber with a series of contiguous
doors closing its longer side, runways ex-
tended transversely into the heating-cham-

8

‘ber; and: one.or more trucks movable. upon

such. runways for carrying a long bar into
the chamber transversely of its length,

4. A heating-furnace having a refractory
roof; means provided in: the roof for the at.
tachment of suspension-rods, a frame with
beams: extended from the rear of the fur-
nace over its roof; and suspension-rods con-
necting the said beams with the roof.

5. A heating-furnace constructed as in
claim 4, and having trussed standards at
the rear side of the furnace, and braced
cantaliver beams projected from the stand-
ards above the furnace to sustain the sus-
pension-rods.

6. A heating-furnace constructed as in
claim 4, and having a joint connéction be-
tween all the suspension-rods and the af-
tachments to the roof to equalize the loads
thereon.

7. A heating-furnace having a heating-
chamber with an overhung roof, means pro-
vided in the roof for the attachment of sus-
pension-rods, trussed standards in the rear
of the furnace with beams projected over
the roof and suspension-rods connecting the
heams to the roof, and anchor beams at-
tached to the standards and extended below
the body of the heating-chamber.

8. A heating-furnace constructed ag in
claim 7 and having the anchor beams of
the standards extended beneath the masonry
of the combustion-chamber of the furnace.

9. A heating-furnace having an oblong
heating-chamber and provided with a flat
roof and one or more partitions movable
into and out of the heating-chamber, to
form independent heating-spaces.

10. A heating-furnace having a heating-
chamber with & flat stationary roof, means
above the roof with connections for sup-
porting the same clear from the furnace
walls, and one or more partitions movable
into and out of the heating-chamber, to
form independent, heating-spaces.

11. A heating-furnace constructed accord-
ing to claim 10 and having meang for seps-
rately heating the said independent spaces.

12. A heating-furnace constructed accord-
ing to claim 10, and having separate com-
bustion-chambers beneath the spaces formed
by the partitions, with means to supply
such combustion-chambers independently
with fuel for combustion.

13. A heating-furnace having a heating-
chamber of much greater width than length,
with an overhung roof, and means to sug-
pend the same over such chamber independ-
ently of the furnace-walls, a series, as two
or more, of refractory partitions movable
into and out of said chamber to form inde-
pendent heating-spaces, means for sepa-
rately heating said independent spaces, and
movable doors fitted to separately close each
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of the said spaces, and to close the entire
chamber when the partitions are not in use.
14. A heating-furnace having a heating-

chamber with an overhung root, transverse:

runways ~extended into such chamber,
trussed standards at the rear of the furnace
with beams projected over the furnace roof,
and suspension-rods or. hangers connecting
the beams to the roof, anchor: beams at-
10 tached to the standards, and extended be-

1,350,532

neath the furnace and beyond the front side

and an upward extension of

of the same;
front side of the furnace

the frame at the

beneath each of the runways, to hold the

same level with the floor of the heating- 15

chamber.
In testimony whereof: T have hereunto set

my hand.

WALTER S. ROCKWELL.



