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6 ‘Claims. (Cl. 263-6) 

ABSTRACT OF THE DISCLOSURE 
A walking beam furnace comprises a pre-heating zone 

and a ?nal heating zone arranged to give charges different 
feed speeds through the zones over a stationary hearth. 
The walking beams extend in an undivided manner 
through all zones of the furnace and are arranged to be 
reciprocated at different levels in relation to the stationary 
hearth so as to effect the feed of the charge. 

This invention relates to a method and construction of 
a walking beam furnace adapted to effect by means of 
the same feed machinery different feed speeds of the 
charge through different furnace zones. 
For heating special steels, for example high-speed steel, 

tool steel etc. the material must be given a special tem 
perature-time curve which corresponds with the sensi 
tivity of the material to temperature and cracks and with 
the risk of decarburization. 

This means, that the steel is heated relatively carefully 
and slowly to a special temperature, say 800° C., where 
after it is ?nally heated to forging temperature, say 1150 
1200” C., in the shortest possible time. The pre-heating to 
800° C. is carried out in a special part of the furnace, 
the pre-heating zone which comprises a separate furnace 
chamber and an individually controlled burner equipment 
for maintaining a constant temperature, say 850° C. 
Through this part of the furnace the material must be 
advanced at a special speed, in order to provide the steel 
a uniform temperature both across the entire exposed sur 
face and from the surface to the centre of the material. 

In the ?nal part of the furnace, the ?nal heating zone, a 
higher temperature, say 1250—1300° C., is maintained by 
means of a similar separate furnace chamber with a burner 
and instrument equipment of its own. Due to the higher 
difference in temperature between the furnace atmosphere 
and the charge, the ?nal temperature of the charge can be 
achieved in a shorter time than in the pre-heating zone. 
This is of importance for preventing the formation of too 
much scale and decarburization, and it implies a shorter 
?nal heating zone and/ or a more rapid feed. 
The slower feed through the pe-heating zone, followed 

immediately by a feed at a very high speed through the 
?nal heating zone, is carried out in a walking beam fur 
nace usually in such a manner, that the advanced beam 
or beams are divided in the longitudinal direction where 
the change of speed in the furnace is desired, whereafter 
every part is provided with its own lift and feed ma 
chinery, or the two parts are connected in such a manner, 
that they are lifted and lowered individually, but recip~ 
rocated together, for which purpose two individual lift 
machineries but only one feed machinery are required. 
The divided walking beam involves the disadvantage 

that by the division additional slits, and thereby cooling 
portions are produced which deteriorate the thermal ef 
?ciency of the furnace. The walking beam construction, 
moreover, becomes substantially more complicated. 
The present invention eliminates the said disadvantages 

in a simple and cheap manner. 
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The invention has as its object to effect the different 

feed speeds by means of an entire and undivided walking 
beam or by several undivided walking beams, by employ 
ing only one lifting and one feed machinery. This object 
is achieved by giving the sttaionary hearth different levels 
in the different heating zones and the walking beam dif 
ferent lifting positions. 
An embodiment of the invention is described in the 

following, reference being had to the accompanying draw 
ings whereon ' 

FIG. 1 shows a longitudinal section through the fur 
nace along the line I-—I in FIG. 2, 
FIG. 2 shows part of a cross-section along the line 

II——II in FIG. 1 through the stationary hearth and walk. 
ing beams of the furnace, 

FIGS. 3 and 4 show in a schematic manner different 
working steps, 

FIG. 5 shows a modi?cation of the arrangement ac 
cording to FIG. 1. 
The furnace shown comprises a pre-heating zone 1 and 

a ?nal heating zone 2, between which zones there is a free 
passage for the charge. The stationary hearth comprises 
longitudinal beams 3 which in a usual manner extend 
through the two zones 1 and 2. Walking beams 4 arranged 
between the beams 3 are adapted to carry out reciprocat 
ing as well as lifting and lowering movements. Up to 
this point the furnace is in agreement with known types. 
The novelty lies in the feature that the stationary hearth 

has different levels in the different heating zones. Thus, 
the stationary beams 3 have a difference in level at the 
boundary 5 between the pre-heating zone 1 and the ?nal 
heating zone 2. The charge 6, thus, assumes different 
levels, according to the zone in which it is situated. The 
feed into the furnace is carried out from the furnace end 
7 and towards the opposite end 8. The walking beams 4 
reciprocate on the rolls 9. The drive means are not shown, 
because the said beams can be operated in a conventional 
manner, for example by a hydraulic engine. 
The rolls 9 are arranged to be lifted and lowered vari 

ably, in that arms 10 on which the rolls are mounted are 
swung upwards and downwards via the rotation of shafts 
11 on which the arms 10 are secured. The rotation of 
the shafts 11 can be effected, for example, by a hydraulic, 
pneumatic or electric motor. By swinging the arms 10, 
thus, the walking beams 4 can be brought into a bottom 
position B and a top position D as well as into optional 
positions therebetween. In the bottom position, the walk 
ing beam carries out its return movement. 

FIG. 2 shows a cross-section through a portion of the 
stationary hearth and the walking beams 4-. The stationary 
hearth, thus, comprises beams 3 provided with cams 12 
for supporting the charge 6. The walking beams 4 are 
located between the beams 3, and in the position B there 
is no contact with the charge 6', whilst in position D the 
charge is lifted from the beam 3 and can be moved with 
the movement of the walking beam. 

FIG. 3 shows in a schematic manner a working step 
of the arrangement. The walking beams are in the top po 
sition D and lift the charge 6 from the stationary hearth 
3 both in the pre-heating zone 1 and in the ?nal heating 
zone 2. The different levels of the stationary hearth in the 
zones are marked by dashed lines, the designation 31 be 
ing for the pre-heating zone and the designation 32 for 
the ?nal heating zone. In FIG. 3, thus, the, walking beams 
4 lift the charge in both of the zones and are then pushed 
ahead on the rolls 9 whereby the charge is taken along. 
The walking beams 4 are then lowered into bottom posi 
tion B and the charge assumes a new position on the sta 
tionary hearth 3. In the bottom position, the walking 
beams return to the starting position. 
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FIG. 4 shows another working step. The walking beams 
are brought onto a level C located between the levels 
31 and 32 of the hearth. On this level the charge is lifted 
only in the ?nal heating zone 2 and advanced with the 
movement of the walking beams to the right. As regards 
the reciprocating movement of the walking beams, this 
can be effected by a drive machinery of variable speed, so 
that the feed in connection with the lifting of the charge 
in one zone can be made more rapid than in another zone. 
The present invention renders it possible to empty the ?nal 
heating zone entirely of material without disturbing the 
charge in the pre-heating zone, and to return the material 
in the ?nal heating zone back to the pre-heating zone, 
in the event of a breakdown in the rolling mill or forging 
press. 
A particularly interesting modi?cation of the invention 

is shown schematically in FIG. 5, from which it is under 
stood that the same effect in walking beam feed as de 
scribed above can be obtained when the hearth 3’ is plane 
without steps, and instead the walking beams are formed 
with levels of different height at 5', the higher level 41 
corresponding to the lowered portion 32 of the hearth 
according to FIG. 1, and the lower level 42 of the walk 
ing beam corresponding in the same manner to the higher 
portion 31. In their remaining parts, the constructions ac 
cording to FIG. 5 and FIG. 1 are identical. 
The invention is not restricted to only one step 5, but a 

walking beam furnace can be provided with any number 
of control zones and also with any number of level dif 
ferences. Nor is the level difference restricted to a certain 
value, but it may vary according to the billet and material 
dimensions. 
What I claim is: 
1. A walking beam furnace comprising pre-heating and 

?nal heating Zones and adapted to give charges different 
feed speeds through the zones over a stationary hearth. 
the feed movement of the charge being effected by the 
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walking beams, said walking beam or beams extending un 
divided through all zones of the furnace and being ar 
ranged to be reciprocated on different levels, which levels 
the walking beams ‘are caused to assume by means of a 
lifting and lowering arrangement, the said stationary 
hearth and the walking beams being formed in the differ 
ent zones for the charge with separate levels in relation 
to each other. 

2. The walking beam furnace according to claim 1, 
wherein the stationary hearth is stepped, the boundary 
between the different heating zones being located at the 
transition from one step to an adjacent step. 

3. The walking beam furnace according to claim 1, 
wherein the lifting and lowering arrangement is variable. 

4. The walking beam furnace according to claim 1, 
wherein the reciprocating speed of the walking beams is 
variable. 

5. The walking beam furnace according to claim 1, 
wherein the walking beams are stepped. 

6. A method for feeding in a walking beam furnace 
with separate heating zones as de?ned in claim 1, accord 
ing to which method the charge in resting position is 
brought onto different levels in the separate zones, the 
walking beams lifting only charge in a desired zone or 
zones and being moved in this lifted position in the direc 
tion of feed and thereafter being lowered again. 
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