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(54) Gas furnace for continuous heating of metal bars

(57) A gas furnace (1) for continuous heating of met-
al bars (B), having a longitudinal heating tunnel (3)
whose sole (5) is formed with longitudinal bottom aper-
tures (7) for scale discharge, to which movable closure
doors (10) are operatively associated. The bottom ap-
ertures (7) are downwardly tapered and the respective

closure doors (10) may be motor-driven. The ceiling (6)
of the heating tunnel (3) is upwardly tapered and com-
municates superiorly with lo-ngitudinal top openings
(17) to which tiltable closure lids (18) are operatively as-
sociated. Gas burner lateral seats (23) are arranged
along two superimposed and offset rows.
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Description

The present invention is generally related to com-
bustion furnaces for the heating of metal pieces to be
subsequently subjected to hot-working.

More particularly, the invention is directed to a gas
furnace for continuous heating of metal bars, normally
made of steel, of the type comprising a heat refractory
material body defining a longitudinal heating tunnel hav-
ing a sole and a ceiling, guide and support means of the
bars through the heating tunnel, and gas burner seats
provided along the lateral walls of the furnace body.

The object of the present invention is to provide an
improved gas furnace of the above-referenced type,
namely designed so as to enable practical and conven-
ient removal of the scales, produced during treatment,
from the lower part of the furnace.

A further object of the invention is to ensure in op-
eration a higher thermal load inside the furnace tunnel,
s0 as to achieve a more rapid heating, and additionally
to provide easy tool access from the upper part of the
furnace, in case of need.

The gas furnace according to the invention is mainly
characterized in that the sole is formed with longitudinal
bottom apertures for scale discharge, to which movable
closure doors are operatively associated.

These bottom apertures are conveniently down-
wardly tapered from the heating tunnel towards the clo-
sure doors, and have conveniently a general frusto-py-
ramidal shape. Advantageously said closure doors are
tiltable and motor driven.

According to another aspect of the invention, the
ceiling is tapered from the heating tunnel upwardly, and
communicates superiorly with longitudinal top open-
ings. Tiltable closure lids are operatively associated to
these top openings.

According to a further aspect of the invention, two
superimposed rows of gas burner seats oriented trans-
versally to the heating tunnel are provided along each
lateral wall of the heating tunnel, the seats of each row
being offset relative to the seats of the other row.

The furnace body is conveniently formed by longi-
tudinal modular composable elements, so as to provide
making up of furnaces of different lengths according to
the user's need.

Additional features and advantages of the invention
will become apparent from the following detailed de-
scription, with reference to the accompanying drawings
purely provided by way of non-limiting example, in
which:

figure 1 is a diagrammatic and partially sectioned
perspective view of a gas furnace according to the
invention,

figures 2 and 3 show in an enlarged scale respec-
tive details of figure 1,

figure 4 is a non-sectioned perspective view of the
detail shown in figure 3,
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figure 5 is a vertical section along line V-V of figure
4,

figure 6 is a vertical section along line VI-VI of figure
4, and

figure 7 is a fragmentary perspective view showing
the operating system of the lower movable closure
doors of the furnace.

Referring initially to figure 1, reference numeral 1
generally designates a gas furnace according to the in-
vention, for the continuous heating of steel bars B (fig-
ures 5 and 6) which are to be subsequently subjected
to hot-working.

The furnace 1 is formed by a number of longitudinal
modular composable elements 2a, 2b, 2¢, 2d.... con-
nectedto one another by any suitable means (not shown
in the drawings) so as to define a longitudinal heating
tunnel, generally designated as 3.

As shown in better detail in figures 2 through 6, de-
picting in particular the first and the second modular el-
ements 2a, 2b, each of these modular elements com-
prises a generally parallelepipedal body 4 of heat-re-
fractory material, surrounding and delimiting the corre-
sponding portion of the heating tunnel 3, and defining a
lower sole 5 and an upper ceiling 6.

According to a first aspect of the invention, the sole
5 is formed with longitudinal bottom apertures 7 span-
ning between lower transverse sections 8 and the lateral
walls 9 of the body 4.

The bottom apertures 7 are downwardly tapered
and have a general frusto-pyramidal configuration.

The function of these bottom apertures 7 is to allow
downward discharge of the scales produced during op-
eration of the furnace 1. To such effect, the bottom ap-
ertures 7 are closed inferiorly by respective movable clo-
sure doors, shown with dotted lines in figure 6 and in
better detail in figure 7 with the related operating system.

The movable doors, indicated as 10, are hinged at
the base of the furnace 1 around respective axes 11 ori-
ented parallely to the heating tunnel 3, so asto betiltable
between a raised closure position of the apertures 7,
shown in figure 6 and with full line in figure 7, and a low-
ered opening position shown with dotted lines in figure
7. Tilting may be simultaneously operated by means of
a motor-driven system comprising a motor (not shown)
operating reciprocating rotation of a longitudinal rod 12
which carries toothed wheels 13, each of which is mesh-
ing with a transverse rack arm 15 pivoted at 16 to the
bottom of a respective tilting door 10. Rotation of the rod
12 in the direction indicated by arrow F (figure 7) oper-
ates forward displacement of the rack arms 15 and thus
closing angular motion of the doors 10 in the direction
of arrow L, while rotation in the opposite direction indi-
cated by arrow G produces opening angular motion of
the doors 10 in the direction of arrow M. Accordingly the
scales collected by the doors 10 can be periodically dis-
charged and removed.

According to another feature of the invention, the
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ceiling 6 is tapered from the heating tunnel 3 upwardly,
and communicates superiorly with longitudinal top
openings 17 formed in the upper wall 28 of the body 4.
This arrangement of the ceiling 6 leads in operation to
an improved heat irradiation on the bars B, and the pres-
ence of the openings 17 provides the possibility of ac-
cess from above into the heating tunnel 3. The openings
17 are normally closed by lids 18 (figure 6) hinged at
one side thereof around an axis 19 parallel to the longi-
tudinal direction of the heating tunnel 3, so as to be tilt-
able in the direction of arrow N between a lowered clo-
sure position and a raised opening position.

The upper wall 28 of the body 4 of each modular
element 2a-2d bears at least one chimney 20 provided
with two vertical channels 21 for the outlet of the com-
bustion smoke, which communicate through respective
passages 22 (figure 5) with the ceiling 6 of the heating
tunnel 3. The two-channel 21 arrangement allows, un-
der the same flow rate of the combustion smoke, to re-
markably reduce the height of the chimneys 20. More-
over, due to such arrangement each chimney 20 is
adapted for application of double-release heat recuper-
ators (not shown in the drawings) for pre-heating the
combustion air by the combustion smoke.

The lateral walls 9 of the body 4 of each modular
element 2a-2d are designed for application of gas burn-
ers, not shown in the drawings, through transverse pas-
sages 23 having respective tapered inner ends. Accord-
ingto afurther aspect of the invention, these lateral pas-
sages 23 are arranged so as to provide positioning of
the burners along two superimposed rows, with the
burners of each row offset with respect to the burners
of the other row. Moreover the configuration of the trans-
verse passages 23 is such that the burners housed
therein will substantially be oriented at 45° with respect
to the bar B advancing along the heating tunnel 3, so as
to provide a more uniform heating while preventing
bending thereof. The burner arrangement along two su-
perimposed and offset rows further enables, in the case
of bars B having a quadrangular cross-section, to per-
form a more effective heat distribution over the four
sides of the bars themselves.

Guiding and supporting of the bars B during ad-
vancement thereof along the heating tunnel 3 is provid-
ed by race rollers 24 rotatably carried by respective
transverse shafts 25 overhanging from one of the lateral
walls 9 of the body 4 of each modular element 2a-2d.
The shafts 25 can normally be supported by a bearing
basement (not shown in the drawings) arranged on the
side of that lateral wall 9. As diagrammatically depicted
infigures 5 and 6, the bars B bear along one longitudinal
edge thereof upon the race rollers 24.

By virtue of the above-disclosed novel and peculiar
features, the furnace 1 according to the invention pro-
vides the following advantages:

- easy scale discharge from the lower area,
- high thermal load for a more rapid heating,
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- possibility of easy access from above in case of
need.

Naturally the details of construction and the embod-
iments may be widely varied with respect to what has
been disclosed and illustrated, without thereby depart-
ing from the scope of the present invention such as de-
fined in the appended claims.

Claims

1. A gas furnace (1) for continuous heating of metal
bars (B), comprising a heat refractory material body
(4) defining a longitudinal heating tunnel (3) having
a sole (3) and a ceiling (6), guide and support
means (24) for the bars (B) through the heating tun-
nel (3), and gas burner seats (23) provided along
the lateral walls (9) of said body (4), characterized
inthat the sole (5) is formed with longitudinal bottom
apertures (7) for scale discharge, to which movable
closure doors (10) are operatively associated.

2. Gas furnace according to claim 1, characterized in
that said bottom apertures (7) are downwardly ta-
pered from the heating tunnel (3) towards said clo-
sure doors (10).

3. Gas furnace according to claim 2, characterized in
that said bottom apertures (7) have a generally frus-
to-pyramidal shape.

4. Gas furnace according to any of the preceding
claims, characterized in that said closure doors (10)
are tiltable.

5. Gas furnace according to any of the preceding
claims, characterized in that said movable doors
(10) are motor-driven.

6. Gas furnace according to any of the preceding
claims, characterized in that the ceiling (6) is ta-
pered from the heating tunnel (3) upwardly.

7. Gas furnace according to claim 6, characterized in
that the ceiling (6) communicates superiorly with
longitudinal top openings (17).

8. Gas furnace according to claim 7, characterized in
that tiltable closure lids (18) are operatively associ-
ated to said longitudinal top openings (17).

9. Gas furnace according to any of the preceding
claims, wherein the ceiling (6) communicates supe-
riorly with chimneys (20) for the combustion smoke
outlet, characterized in that each chimney (20) has
two vertical side-by-side outlet channels (21) com-
municating with respective vertical passages (22)
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of the ceiling (6) and adapted for the application of
double-release heat recuperators.

Gas furnace according to any of the preceding
claims, characterized in that two superimposed gas
burner seats (23) oriented transversally to the heat-
ing tunnel (3) are provided along each lateral wall
(9) of the body (4), the seats (23) of each row being
offset relative to the seats (23) of the other row.

Gas furnace according to claim 10, designed for
heating quadrangular bars (B) resting along one
edge thereof along said guide and support means
(24), characterized in that said gas burner seats
(23) are oriented substantially at 45° towards the
corresponding lateral faces of the bars (B).

Gas furnace according to claim 11, characterized in
that said guide and support means are comprised
of race rollers (24) overhanging, rotatably around
respective transverse axes (25), from one lateral
wall (9) of the body (4).

Gas furnace according to any of the preceding
claims, characterized in that said refractory material
body (4) is formed by longitudinal modular compos-
able elements (2a-2d).
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