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his invention relates to a rolling fill for 
reling strips or bands and sheets of steel and 
neu-errous netas, 

For this purpose rolling mills are known in 
which a reversing mill Stand is arranged be 
tween two hot reeling furTaces. The rolling by 
aeans of these rolling mills takes place by the 
sheet ears or slabs being run under the front 
reeling furnace into the reversing mill stand in 
which, in the first place, a product adapted to 
be reeling is produced in backward and forward 
passes. As soon as a reeling of the strip is pos 
sible, the strip is introduced into one of the 
reeling furnaces and after the reversal of the 
mill stand, is wound into the other reeling fur 
nace. These so-called winding passes are re 
peated antil the desired gauge is obtained, 
whereupon the strip is led to a reel located on 
the other side of the rear furnace and is wound 
up into a bundle or Coil. 
Such rolling mills have drawbacks because of 

their output being comparatively low, since the 
whole train of rols as well and the reversing mill 
stand respectively have to carry out all the passes 
which are necessary for the production of the 
finished product. 

iDifficulties also arise according to the fact that 
always a certain length of the strip or sheet 
adapted to be reeled has to stay outside the 
reeling furcalace and thus is subjected to strong 
calizag. Furthermore, the same Surface of the 
strip is directed upward in all the stages of the 
process, so that the underside of the strip is not 
open to inspection and any correcting measures 
with respect to this surface are practically in 
possible, 

It is furthermore known to produce strips, in 
particular wide strips and sheets, on fully con 
tinuous or semi-continuous trains, whereby how 
ever the length of the product is restricted due 
to the difference of temperature between the be 
ginning of the strip and its end. Certainly the 
continuous or semi-continuous trains, contrary 
to the trains which operate with hot reeling fur 
nace in backward and forward passes, can attain 
smaller gauge in the finished product. 

Contrary to this, the invention presents a roll 
ing mill which while carrying out reeling passes 
takes advantage of a reversing mill stand, ar 
ranged between hot reeling furnaces, and whilst 
avoiding the drawbacks attached to this arrange 
ment, permits of a Serni-continuous rolling proc 
ess. To this end, according to the invention, it 
is proposed to arrange at least two hot reeling 
furnaces behind a reversing mill stand. Follow 
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ing on the last of the train of hot reeling fur 
naces, there is arranged a further train of rolls 
which are fed by this furnace. Preferably the 
following train is provided with at least two mill 
Stars arranged one behind the other. For ex 
armple, a continuous train can be provided with 
for fill stands. The rolling mill according to 
the inventioch can, however, also be so designed 
that a second reversing mill stand is provided, 
this being inserted before the continuous train, 
between hot reeling furnaces. 
Such installations can operate so that a sheet 

bar or slab is run into the reversing mill stand 
alad first in reversing passes is rolled down to 

is a garage fit to be reeled whereupon the reeling 
passes are commenced, and the product is rolled 
down to definite gauge and finally introduced 
into the second consecutively arranged furnace 
from where it is fed to the continuous train. In 
mediately after the termination of the reeling 
up in the furnace feeding the continuous finish 
ig train, the text pass can take place in the 
reversing mill stand. The arrangement of a 
plurality of flirtaces behind the reversing mill 
stand furthermore easily permits of clearing 
away upsets since, as desired, reeling-in can take 
place into One or the other furnace should cir 
Cuastalaces recessitate this. 

According to the invention, it is particularly 
advantageous to relieve the reversing mill stand 
free the labour of preliminary rolling and to 
arrange in front of the entire installation a pre 
liniraary Jaill stand. Instead of one preliminary 
Stalad located in froat of the first hot reeling fur 
naces, a Falsaber of preliminary mill stands can 
be set up. Thus the reversing mill stand is ex 
clusively utilised for the so-called reeling passes. 
The furnaces which appertain to the rolling 

nail according to the invention are so designed 
that the strip can be wound or reeled in or out 
frona opposite directions, in practically the same 
plaire. The furnaces can be arranged at the 
Sakae level. In order, nevertheless, to attain a 
C0E?pact arrangement of Srinall constructional 
length, they can also be provided at different 
levels, that is fer example, the first furnace above 
the fiber and the second underneath the floor, 
or vice versa. 
in Figures l-4, various examples of execution 

for rolling mills accerding to the invention are 
shown diagrammatically. 
According to Fig. i a preliminary reversing 

mill stand f is provided and furthermore a re 
Verstag-nill stand 2. The latter is arranged be 
tween hot reeling furnaces and carries out the 
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so-called reeling passes in the course of the roll 
ing out. In front of this reversing stand 2 
there is located one hot reeling furnace 3 and 
two hot reeling furnaces 4 and 5 are located at 
the back of it. Behind the last hot reeling fur 
nace 5 there is provided a continuous finishing 
train 6 which, in the example selected, consists 
of four mill stands. The rolling procedure is 
such that the sheet bar or slab is preliminarily 
rolled in the mill frame and is then led under 
the furnace 3 through to the reversing mill stand 
2, and this preferably whilst already having a 
gauge fit for this mill at Once to commence with 
the reeling passes, the furnaces 3 and 4 alter 
nately reeling up the strip. The furnaces are 
preferably so constructed that the strip may run 
into them to full extent. They are furthermore 
so designed that the unreeling can take place 
both towards the front and towards the rear, the 
strip always leaving the furnace at practically 
the same level. 
When the reeling passes are ended, after the 

last pass the strip is introduced not into the fur 
nace 4 but into the furnace 5. Out of this fur 
nace the Strip is again unwound on the opposite 
side and fed to the finishing rolls. Directly after 
the termination of the winding-up in the reeling 
furnace 5, the reeling passes in the reversing 
mill stand 2, can be started with since both this 
mill as well as the hot reeling furnaces allo 
cated thereto, are free to carry out the work. 
Furthermore, during the reeling passes and dur 
ing the Work in the continuous train 6, a slab 
or sheet bar can be preliminarily rolled in the 
front mill stand down to a gauge suitable for reeling. 
The front mill stand f can be dispensed with 

and the reversing mill stand 2 can take over the 
preliminary rolling. On the other hand, a plu 
rality of preliminary mill stands may be ar 
ranged. 

It will be seen clearly from the arrangement 
according to Fig. 1, that the furnace 3, 4 and 5 
represent extremely suitable buffers. Should at 
any point of this semi-continuous train any trou 
ble take place, for example preliminarily rolled 
stock ready for reeling could be fed from the mill 
stand f into the furnace 3 should the furnace 4 
or 5 or the mill stand 2 respectively not be free 
for reason of break-down or the like. It is fur 
thermore possible to introduce the last reeling 
pass into the furnace 4 and to feed the continu 
ous train 6 from this furnace. It is also feasible 
for the reeling passes to be carried out utilising 
Only the furnaces 3 and 5, the furnace 4 being by-passed. 
The peculiarities of the furnaces also allow of 

a compact arrangement since it is possible, as 
can for example be seen from Fig. 2, to arrange 
the furnace located directly behind the revers 
ing frame 2, above the floor and the further fur 
nace , on the contrary, below the floor. Con 
trary to this, as shown by Fig. 3, the furnace 
which is arranged directly behind the mill stand 
2 can, as indicated at 8, be below the floor, whilst 
the further furnace 5 is above the floor. 
This arrangement offers the particular advan 

tage that simply by means of the furnaces 3 and 
T or 3 and 5, reeling passes can be carried out 
whilst at the same time strip is delivered from 
the furnace 4 or 8 on to the succeeding train 6. 
Accordingly in this way an additional buffer is given. 
Also with the arrangement according to Figs. 

2 and 3, the preliminary mill stand can be dis 
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4. 
pensed with if the reversing mill stand 2 is to 
take over the preliminary rolling. 
In Fig. 4 a modification is shown in which, be 

side the reversing mill stand 2, there is provided 
a second reversing mill stand 2' before the con 
tinuous train 6 follows. As shown, there are 
located behind the reversing mill stand 2' two 
hot reeling furnaces which correspond to the 
furnaces 4 and 5 according to Fig. 1. Between 
the two mill stands 2 and 2' there are provided 
in the example shown, three furnaces, furnace 9 
being allocated to the mill stand 2, and furnace 
O to the mill stand 2'. The furnace permits 

Of reeling simultaneously in the mill stands 2 
and 2. From the foregoing, it will be easily seen 
how Working is carried out with such an installa 
tion. The stock ready for reeling passes from 
the preliminary mill stand into the reversing 
mill stand 2 which carries out several reeling 
passes, whereupon the strip is introduced into 
the furnace fl. From this furnace the strip 
passes through the reversing mill stand 2' into 
the furnace 4. The reeling passes are now effect 
ed in this mill stand, whereupon the last pass 
is reeled into the furnace 5 from where the mate 
rial is fed on to the connected train 6. With the 
furnaces, and in particular with the insertion 
of the furnace f, all sorts of combinations can 
be contrived for equalization should troubles 
arise at any point of the complete installation. 
As the passing of the strip from the reversing 

mill stand 2 through a furnace into the continu 
Ous train 6 takes place in such manner that it 
is wound or reeled out of the furnace in the re 

3 Verse Sense to that in which it is reeled in, the 
strip lies in the finishing train with the previous 
underside turned upward. The same holds good, 
naturally, when according to Fig. 4, material is 
passed from the reversing mill stand 2 to the 
reversing mill stand 2', through a corresponding 
furnace. 
With such a rolling mill, preferably reeling fur 

naces are used which are characterised by a drum 
provided with a saddle-like constructed strip in 
running channel. The saddle of said conduit is 
directed towards the axis of the drum. The drum 
is fixed to the driven shaft or is adapted to be 
coupled thereto. Further features consist in 
pairs of driving rollers arranged on both sides of 
the drum, and pressure rollers with oscillatable 
Stripping devices which are radially displaceable 
with respect to the drum. 

In Figs. 5 and 6 such a furnace is shown dia 
grammatically in vertical longitudinal section. 
The drum 4 carried on an axle 3 is located 
Within the stationary furnace housing 2. This 
drum is provided with a saddle-shaped in-run 
ning conduit 5. Instead of the one conduit or 
channel there may also be provided two such con 
duits opposite to each other. The saddle 5' of 
the conduit is directed towards the axis of the 
drum. 
The drum 4 is either rigidly keyed on the 

driven shaft 3 or is adapted to be firmly coupled 
therewith. If the drum 4 is firmly keyed on 
the shaft, care must be taken by suitable electric 
control that the drum stops at the instant the 
Windable strip enters the furnace, the strip so 
being able to run into the saddle-shaped inlet 
conduit 5. If the drum is adapted to be coupled 
to the shaft, then there is provided at one or both 
sides of the drum, a carrier member which is 
adapted to be coupled and uncoupled. By dis 
placement of the centre of gravity of the drum, 
this can Swing out in the position of rest, so that 
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the conduit is, with the drum uneoupled, is always in a receptive position. Compression roll 
ers 6 and T are provided which are rotatable 
and displaceable radially with respect to the 
drum. The roilers are carried on elastically ar 
ranged shafts 8 and 8' which, on their part, are displaceable in grooves 9 and 19. Con 
nected with these compression rollers are spe 
cially shaped stripping members 20 and 20' which 
are oscillatable on the shafts B or 8. 

In the immediate vicinity of the drum for Ön 
the illet and outlet openings of the furnace, 
there are provided the pairs of roilers 23 and 23 
which, as so-called strip pullers have the task of 
delivering the strip to the drtin or taking it from 
the drum. The oscillatable strip conductors 24 
and 24’ operate in combination with the rollers 
23, 23. Underneath the furnace there is the 
rollway 27 which serves to ensure the conveyance 
of the rolling stock when the corresponding fur 
nace is to be by-passed. Oscillatable rockers 25 
and 25' convey the rolling stock from the train 
of rollers to the furnace or convey it from the 
furnace again to the train of rollers. 
The furnace, as will be seen is in connection 

with its individual parts made practically fully 
symmetrical and opposite with respect to its cen 
tral axis, whereby the advantage is attained that 
individual parts can be used both right-handedly 
as well as left-handedly in the furnace. 
The rolled stock runs over the rocker 25 

through the driving apparatus 23 and the Strip 
conductor 24 into the saddle-shaped conduit 5 
of the arrested drum 4. When the tip of the 
band has passed through the conduit 5 the drum 
is set in rotation by suitable controls, if necessary 
by time relays or the like. The rolling stock is 
reeled up on the drum, which according to the 
rolling procedure, rotates clockwise or counter 
clockwise. The saddle-shaped conduit ensures 
perfect reeling even with the strip having a gauge 
of 30-40 mm. The end of the strip running 
through to the other side of conduit 5 in con 
sequence of the shape of the conduit is prelin 
inarily bent downward at the front end, whereby 
final bending over is facilitated. The bent-over 
end ensures the perfect reeling of the strip. The 
strip is fully wound into the furnace even With 
its end. During the reeling-up the rollers 6 
and 7 and the stripping members 20 and 20' 
are in their extreme position. After the Strip is 
completely reeled into the furnace, one or both 
rollers 6 or 7 are brought into contact with the 
strip so that the end of the strip always rests 
snugly on the coil 26 (Fig. 6). In the event of 
a fault or the like when the strip remains in the 
furnace longer than usual, it is advisable to let 
the drum revolve slowly, so that a uniform heat 
ing or uniform maintenance of the temperature 
of the Stock is given. 

If now the strip is to be delivered through the 
guide 24 and driving apparatus 23 to the rollway 
2T again, the drum moves in clockwise direction 
whilst the stripping member 20 is brought into 
contact with the coil 26. (See Fig. 6.) If, on the 
contrary, the end of the strip is to be carried out 
over the strip guide 24' and driving apparatus 
23 the drum is rotated in the opposite direction 
and the stripping member 20' is applied, where 
upon the end of the strip is fed to the driving 
apparatus 23. The strip thus runs out in a di 
rection opposite to the running-in direction. 
The pairs of rolls 23 or 23 respectively of the 
driving apparatus always ensure by their drive, 
that the necessary conveyance is imparted. 
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6 
The furnace according to the invention is, in 

consequence of its nature, not only extremely well 
adapted for the rolling mill with which it is to 
co-operate but has other advantages which make 
it suitable for use in reeling rolling mills known 
per se. With the usual furnaces in this system, 
there are frequently faults arising by the strip 
being unintentionally fully reeled into the fur 
nace and when this occurs it can only be reeled 
out again with great difficulty. Furthermore, 
these furnaces in normal working make it neces 
sary for a part of the strip to remain outside the 
furnace, in order to be able to carry out the re 
versal at all. This end of the strips cools down 
and consequently there arise inequalities in the 
final gauge. With a furnace according to the 
invention, on the contrary, it does not matter if, 
in combination with a known reeling rolling mill, 
the strip runs in to full extent as the furnace, on 
account of its design, is quite suitable to take the 
strip in completely. Furthermore, with such 
furnaces in combination with known reeling roll 
ing mills, the difficulties can be obviated which 
arise from the otherwise necessary remaining of 
a part of the strip outside the furnace. 
The rolling mill according to the invention, in 

combination with the furnace, obviates all 
troubles which appertain to previous arrange 
ments and in addition it presents the advantage 
that a strip can be produced which is of uniform 
gauge over its whole length. Furthermore, Strips 
can be made of extremely small gauge, it being 
possible to pass over to coil weights which are 
heavier than hitherto usual, Above all, however, 
the strip prior to entering the finishing rolls, in 
Consequence of the nature of the reeling-up and 
unreeling processes, is turned over, so that the 
underSide of the strip becomes the top Surface of 
the strip. Furthermore, the end of the strip in 
its entry into the finishing rolls becomes the 
Strip tip. 
As in all rolling mill stands and frames, roll 

ing can be carried out simultaneously, the outputs 
Which are attained with known rolling mills are 
exceeded, so that the production costs are re 
duced. A further lowering of the costs takes 
place by the lower cost of the plant and by re 
duced Working costs, e.g., those due to keeping a 
reserve and those necessary for rolls. Further 
more, the installation can be designed more com 
pactly and With a smaller total length, last not 
least for the reason that the furnaces can be 
brought directly on to the mill stands adjoining 
then. 
The examples of execution by which the in 

Vention has been described and explained, do 
not represent the only possibilities of the arrange 
ment, since modifications can be made without 
thereby departing from the scope of the invention. 
What We clain is: 
1. A heating furnace for rolling strips of steel 

or non-ferrous metals adapted to be arranged in 
a roller train comprising a housing, a reversible 
reeling drum rotatable within said housing and 
spaced from the Sidewalls thereof, said drum 
having a slot extending inwardly from the cylin 
drical portion of the periphery thereof to receive 
the end of a strip to be Wound thereon, identical 
guide devices in Said housing at each side of the 
drun symmetrically arranged with respect to the 
axis of the drum, Said guide devices each includ 
ing a roller supported in said casing on each side 
of the drum for movement towards and away from 
the drum and a stripping member concentric 
with and rotatable about the axis of said roller 
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for movement to and from operative position to 
enable a strip to be fed to and reeled upon the 
drum from one side or the other and to be guided 
from the drum in either direction to the fed-in 
direction. 

2. A heating furnace as claimed in claim 1, in 
which the strip end receiving means on the drum 
comprises a channel through the drum convexly 
arched in a plane transverse to the axis of the 
drum. 

3. A heating furnace as claimed in claim 1, 
said guide devices further including entrance and 
outlet opening means in said housing in the same 
level With respect to the axis of Said drum. 

4. A heating furnace as claimed in claim 1, 15 
said stripping members being identical and hav 
ing two contacting Surfaces, one of said surfaces 
being substantially complementary with the Sur 

8 
face of said drum so as to be nestable there 
against, the other of said surfaces constituting a 
guide for the stripped of strip. 
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