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5 Caians. (C. 34-57) 

The present invention relates to a continuous scaling 
device for metal-bands. Devices are known, in which 
metal-bands, preferably of steel, are scaled by means of 
an acid. 

In the first place, the scaling device aims to remove 
crust layers which are present on the metal-band. Scal 
ing devices for metal-bands are known, by means of 
which the band to be scaled is of practically unlimited 
length and guided by means of a driving apparatus dis 
posed always in front of and behind the scaling device, 
through flat, longitudinal extending containers fied with 
acid. The band is maintained under such pull, that the 
run of the band is of just such a speed, that the band 
is sufficiently immersed in the acid in each container. 
Such container arrangements require a very great length 
and, furthermore, the surface of the acid baths in the con 
tainers is likewise very great, so that a great amount of 
energy is required for heating of the acid and a large 
amount of acid vapors must be sucked off from the Sur 
faces in the containers. The duration of the immersion 
in the acid of the band to be scaled may be controlled 
solely by a change of the band speed. If a band tears 
in one of the containers, the removal of the torn off pieces 
from the large container causes great difficulties. 

It is, therefore, one object of the present invention to 
provide a continuous scaling device for metal-bands, 
wherein the drawbacks set forth above, are removed. 

It is another object of the present invention to provide 
a continuous scaling device for metal-bands which in 
cludes a container which is filled with acid and extends in 
vertical direction, to receive a freely suspended loop of 
the band to be scaled. 
The building length of the device is, thereby, measur 

ably smaller than that of the known devices, and also the 
required land area and the necessary working hall is of 
smaller dimensions. The free surface of the acid bath 
and, thus, the evaporation is also measurably reduced 
and, thereby, also the heating required to be provided 
and the amount of the acid vapors to be Sucked off. The 
duration of the immersion of the metal-band to be scaled 
in the acid bath is not only dependent upon the band 
speed, but also upon the length of the loop of the band 
freely suspended in the container. 

It is still another object of the present invention to 
provide a continuous scaling device for metal-bands 
wherein a measuring apparatus is provided in at least 
one horizontal plane in the container, in order to deter 
mine the lengths of the loop of the band, by which 
easuring device it can be determined, whether the loop 

of the band projects through said horizontal plane, or 
beyond the level of the plane. Such measuring device 
may comprise, for instance, a light source and a photo 
cell measuring the light emerging from the light source 
or an apparatus measuring the rate of the rays of a radio 
active material disposed on the opposite side of the con 
tainer. The apparatus can also respond to the change of 
an electric or magnetic field caused by the immersion of 
the loop of the band in the container. Suitably Such 
devices are arranged in two adjacent horizontal planes, 
whereby these devices are connected with the driving 
apparatus in such a manner, that the loop is lengthened 

5 

10 

15 

20 

25 

30 

35 

40 

50 

55 

60 

65 

70 

2 
if it does not reach into the upper of the horizontal planes, 
and wherein the loop is shortened if it reaches below the 
lower of the two planes. This can be brought about, for 
instance, while maintaining a constant speed for the driv 
ing apparatus, which feeds the band to the scaling de 
vice, by changing the speed of the driving apparatus which 
leads the band out from the device. 

If such devices are disposed in the container in a plu 
rality of horizontal planes, in which the immersion of the 
loop of the band can be determined, by corresponding 
Switching, the length of the loop to be adjusted may be 
Selected to any of these horizontal planes, and, thereby, 
at a constant speed of the band the duration of the im 
mersion in the acid. 

It is yet another object of the present invention to pro 
vide a continuous Scaling device for metal-bands, which 
includes direction changing rollers disposed above the 
surface of the acid, over which rollers the direction of 
the band is changed, so that the loop of the band hangs 
through between two shifting rollers. If the band should 
tear Once in the container, the two parts of the bands are 
simply pulled upwardly above the surface of the acid and 
again connected between the two shifting rollers. The 
shifting roller, over which the bands of the scaling de 
vice moves out, cooperates with a second roller disposed 
above the band in such a manner that the acid adhering 
to the Surface of the band is squeezed off and returns to 
the acid bath along the vertically running band. 

it is a further object of the present invention to provide 
a continuous scaling device for metal-bands wherein a 
plurality of containers is provided in series arrangement 
in order to avoid that the required depth of the acid 
bath is too great. Suitably the containers are disposed 
jointly in a shaft, whereby the depth of the shaft and 
the vertical height position of the container is suitably 
chosen. 
Any suitable acid, for instance, hydrochloric acid and/ 

or Sulphuric acid can be used in the scaling device de 
signed in accordance with the present invention. The 
advantages of the scaling device for metal-bands designed 
in accordance with the present invention are exploited 
even when, if the container is not filled with acid, the 
latter is sprayed towards the band in the container by 
means of spraying-nozzles. If the band is not to be im 
mersed in an acid bath, and is to be sprayed with acid 
only, it is possible that the wall of the shaft will suffice 
in the place of the container. 
With these and other objects in view which will be 

come apparent in the following detailed description, the 
present invention will be clearly understood in connec 
tion with the accompanying drawings in which: 
FIGURE 1 is a vertical section of a scaling device; 
FIG. 2 is a vertical section of another scaling device 

according to the present invention; and 
FIG. 3 is a circuit diagram indicating the electrical 

connections between the sensing elements and the drive 
rolls. 

Referring now to FIGURE 1, the band 1 to be scaled 
runs at first vertically from below upwardly through a 
crust-breaker 2, in which the band E is cracked and 
sprayed with forceful water sprays. The water runs to 
gether with the broken-off crust into the trench or ditch 
3. The driving apparatus 4 guides the band towards the 
scaling bath. A direction changing roller 7 is disposed 
above the acid level 35 in the container 5. Additionally, 
a second direction changing roller 8 is also provided. 
The band 1 hangs down into the container 5 in the shape 
of a loop between the two direction changing rollers 7 
and 8. A vertically adjustable roiler 9 is disposed be 
tween the direction changing rollers 7 and 8, by means 
of which roller 9 the band may be pressed or pushed 
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at least to such a depth into the container 5 that it hangs 
down by its own weight upon proper further feeding in 
the shape of a loop in the container S if, for instance, it 
has been welded together between the direction changing 
rollers 7 and 8 and extends substantially horizontally 
between the direction changing rollers 7 and 3. The 
band 1 is pulled over the direction changing roller 3 by 
means of the driving apparatus E8 and runs from there 
over the direction changing roller if, to form between 
the latter and the direction changing roller 2 an addi 
tional loop in the container 6 filed with acid. A squeez 
ing roller E4 is disposed above the direction changing 
roller 12, which squeezing rollier 14 cooperates with the 
direction changing roiler 2 in such a manner that it 
squeezes off the acid adhering to the surface of the band 
2. The containers 5 and 6 are covered by a common 
cap 5. Light sources are arranged at the containers 5 
and 6 at different levels. Photocells í7, 13, 19 and 28, 
respectively, are disposed opposite a corresponding light 
source 5 always in a corresponding horizontal plane. 
if the loop of the band extends into a horizontal piane 
between one of the light sources ás and one of the cor 
responding photocells 7, 8, 9 and 20, respectively, the 
particular light ray is interrupted, so that by means of 
one of the light sources 6 and the corresponding one 
of the photocells 17, 18, 9 and 28, respectively, the depth 
of the loop of the band in the containers 5 and 6, re 
spectively, may be determined. The photocells 7, 8, 
19 and 20, respectively, are operatively connected with 
the drive of the driving apparatus 2 and the photocells 
17, 18, 19 and 20, respectively, are operatively connected 
in the container 5 with the drive of the driving appara 
tus 4, and in particular in the embodiment shown in the 
drawing in such a manner that the driving apparatus 2 
increases the speed if the loop of the band i in the con 
tainer 6 penetrates through the horizontai plane extend 
ing through the photocell 28, and that the driving appa 
ratus 21 reduces its speed if the loop of the band is short 
of the horizontal plane extending through the photocell 
E9 in the container 6, as well as correspondingly that 
the driving apparatus 4 increases its speed if the loop of 
the band 1 is short of the horizontal plane extending 
through the photocell 19 in the container 5 and reduces 
its speed if the loop of the band 1 in the container 5 
penetrates through the horizontal plane extending 
through the photocell 26, in which case the speed of the 
driving apparatus 0 remains constant. A spraying coin 
tainer 22 is provided adjacent the container 6, in which 
spraying container 22 the band E is sprayed with Water 
from nozzles 23. The containers 5 and 6 stand in the 
shaft 25 on a bed of supports 24. The acid ruins out 
from the container 6 from its surface through the conduit 
26 into the container 5. Since the two containers 5 and 
6 are in communication by means of the conduit 26, the 
level of the acid 31 is always at the same height in the 
containers 5 and 6. Either fresh acid or regenerated 
acid, which has been regenerated in a regeneration appa 
ratus 32, is fed to the container 6 through the conduit 
connection 27. The acid is fed to the regenerating appa 
ratus 32 through the conduit connection 29. The conduit 
joint 29 is simultaneously connected with an overflow 
33, which prevents the acid level 31 from rising too high 
in the containers 5 and 6. Thus, an acid circuit is given 
by the two containers 5 and 6 and the regeneration appa 
ratus 32, whereby the fresh and the regenerated acid, 
respectively, is fed to the container 6 and fiows through 
the two containers 5 and 6 opposite to the direction of 
movement of the band 1, and whereby the usad up acid 
is removed from the container 5. The two conduit joints 
28 lead to a heater 34 operating by continuous passage, 
in which the acid is heated up and from which the acid 
is fed to the containers 5 and 6 by means of the conduit 
joint 13. 

Another embodiment of the present invention is shown 
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4. 
in FIG. 2, in which scaling device the band 1 does not 
run through an acid bath but is directly sprayed with 
acid by means of nozzles 36 in the pit 35. The band 1 
first runs through a crust-breaker 2 and a driving appa 
ratus 4. After leaving the pit 35 the band 4 runs through 
a spray container 22 in which container it is sprayed 
with water froin nozzles 23 and finally the band 1 runs 
through another spray container 37, a hot water bath 38 
and a drying oven 33. 
The units shown in FIG. 2, viz. the second spray con 

tainer 37, the hot water bath 38 and the drying oven 39 
can be employed as auxiliary units arranged after a scal 
ing device according to FIHG. 1. 

While I have disclosed several embodiments of the 
present invention, it is to be understood that these em 
bodiments are given by example only and not in a limit 
ing sense, the scope of the present invention being deter 
mined by the objects and the claims. 

claim: 
1. A device for continuous scaling of a metal band 

comprising at least one longitudinal container adapted to 
be filled with acid and disposed in vertical direction and 
having side walls, a vertical shaft receiving said container, 
a driving apparatus disposed at the entrance and at the 
exit, respectively, of said container for feeding said metal 
band through said container, said metal band forming 
a loop hanging freely downwardly in said container, 
means forcibly guiding said loop downwardly into said 
container, measuring devices secured within said side 
walls of said container and protected by the inner Sur 
face of said side walls from the acid, as well as disposed 
vertically spaced apart from each other in planes at 
different levels and adapted to measure the length of said 
loop, said measuring devices including means for deter 
mination of passing said loop of said metal band through 
any one of said planes, and means connecting operatively 
said measuring devices with said driving apparatus. 

2. The device, as set forth in claim 1, wherein said 
determination means comprises a light source disposed 
inside of said container and directing light rays to the 
opposite side of said container and a photocell, the latter 
being disposed in said container opposite said light source 
in said horizontal plane. 

3. The device, as set forth in claim 1, wherein said 
determination means comprises a radioactive material 
disposed inside of said container in said horizontal plane 
and a member responsive to rays given by said radio 
active material and disposed opposite said radioactive 
material in said container. 

4. The device, as set forth in claim 1, wherein said 
determination means comprises means creating an electric 
field in said horizontal plane within said container and 
means responsive to a change in said electric field. 

5. The device, as set forth in claim 1, wherein said 
determination means comprises means creating a mag 
netic field in said horizontal plane within said container 
and means responsive to a change in said magnetic field. 
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