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(57) ABSTRACT 

Tapered poles of an electromagnet are positioned adjacent the 
edges of a magnetic metal strip as it passes from the surface of 
a coating bath or the like to stabilize the strip against flutter 
and other lateral stability disturbing influences. 

15 Claims, 3 Drawing Figures 
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MAGNETCSTABILIZING MEANS FOR STRIP 

BACKGROUND OF THE INVENTION 

This invention relates to the stabilization of metallic strip 
and particularly to the magnetic stabilization of strip passing 
from coating baths. 

So-called jet wipers for the wiping of steel strip passing from 
molten metal coating baths with concentrated streams of gas 
to remove excess molten metal from the strip surface have 
come into wide use in recent years. These jet wipers replace 
the so-called exit rolls which were previously used to establish 
the thickness of coating on the metal surfaces in molten metal 
bath type coating operations. Exit rolls contacted the strip on 
both sides at or close to the point at which the thickness of the 
coating was established. The exit rolls thus served to guide the 
strip and prevent disturbing lateral movements of it. 

Jet wipers on the other hand constitute a noncontacting 
type coating thickness determining apparatus which does not 
provide any lateral support for the strip. Strip contacting guide 
means such as rolls, furthermore, cannot be used near the jet 
wipers either as it passes to the wipers or away from the wipers 
without detrimentally disturbing the still molten coating. In 
particular the strip passing away from the jet wipers cannot be 
contacted with any solid supporting means until the coating 
has solidified or fused. The strip, however, often travels a fair 
distance before complete solidification takes place. Further 
more, the jet wipers not only do not support the strip but the 
pressure of the gas jets upon the strip cause buffeting of the 
strip which results in flutter and twisting of the strip, all of 
which is detrimental to the formation of uniform coatings. 
(Flutter may be defined as fairly gross uneven lateral vibra 
tions.) Stabilizing rolls have been located just under the sur 
face of the coating bath as close to the jet wipers as possible to 
contact the strip and stabilize it, but these rolls have not been 
entirely satisfactory particularly in suppression of the flutter 
and twisting of the strip caused by the blast of the jet wipers. 

SUMMARY OF THE INVENTION 

The present inventors have discovered that the strip can be 
successfully stabilized against flutter and twisting and other 
disturbing influences as it passes from a coating bath by posi 
tioning tapered magnet means adjacent the edges of the strip 
in the area in which stabilization is desired. 

DEFINITIONS 

In the present application the term longitudinal refers to ex 
tending in the direction of the length of strip, transverse refers 
to a direction to the side of and in the plane of a strip, and 
lateral refers to a direction perpendicular to the plane of a 
strip. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an isometric view of the stabilizer of the invention. 
FIG. 2 is a diagrammatic sectional view of the arrangement 

of the stabilizer of FIG. 1 in a coating line. 
FIG. 3 is a section along line 3-3 of FIG. 2. 
DESCRIPTION OF THE PREFERRED EMBODIMENT 

In FIG. 1 there is shown a large electromagnet 11 comprised 
of a body portion 13 supported upon a nonmagnetic mount 15 
on a base 17. Coils 19 surrounding arms 21 of magnet. 11 serve 
to energize a magnetic field across adjustable pole pieces 23 
and 25 slidably mounted in nonmagnetic channels 27 sup 
ported on brackets 29. The pole pieces 23 and 25 may be con 
veniently formed, as shown, from laminations of magnetic 
material 24 preferably surrounded by a confining and protec 
tive shield 26 formed from a nonmagnetic material such as 
copper or brass. The windings of coils 19 are energized by an 
electrical circuit established via wires 31 and 33 from any 
suitable power source, not shown. 

Pole pieces 23 and 25 are made adjustable by means of a 
suitable rack and pinion arrangement on their lower surfaces, 
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2 
not shown, the pinions being in each case mounted on the 
ends of shafts 35 of gear reducers 37 driven through shafts 39 
from motor means 41. 
The extreme ends 43 of the pole pieces 23 and 25 are 

tapered as shown in a modified step design, in the area ad 
jacent to a strip 45 shown in dotted outline passing between 
them. The tapering of the pole pieces serves to concentrate 
the magnetic field established through the pole pieces through 
the strip so as to increase the stabilization of the strip. 
Preferably the pole pieces will be tapered in a modified wedge 
shape as shown although many other tapered sections will also 
be satisfactory such as, for instance, even a round pole face. 
What must be avoided is a flat pole face of any substantial area 
facing the strip edges. The long length of the wedge should ex 
tend in the same plane as the plane of the strip. The effective 
face of the wedge facing the strip edge will preferably be not 
much greater than one quarter inch across for most strips and 
more preferably will be from approximately the same width as 
the gage of the strip to about twice the width of the gage of the 
strip. The ends of the pole pieces will usually be from 4 to 6 
inches across in the direction of the plane of the strip. The 
wider the pole piece face in the plane of the strip the wider will 
be the area of stabilization of the strip, but the magnetic field 
through the strip will be more dispersed at any given point for 
any given size of electromagnet. 

In FIGS. 2 and 3 the magnetic stabilizer of FIG. 1 is shown 
arranged in combination with a molten metal bath type gal 
vanizing line. A steel strip 45 passes into a pot 47 containing 
molten zinc 49, around two sinker rolls 51 and 53 shown in 
dotted outline submerged in the pot 47 and from the surface 
49a of the molten zinc to and over a deflector roll 55 some 40 
to 60 feet above the zinc surface. Shortly after the strip passes 
from the surface of the zinc bath it passes between two jet wip 
ing nozzles 57 and 59 which direct elongated streams, or cur 
tains, of pressurized gas such as steam against the lateral sur 
faces of the strip to remove excess molten metal. The steam or 
like gas striking the strip tends to force it out of line and causes 
buffeting of the strip which results in flutter and twisting in the 
strip. A roll such as shown at 61 may be used under the surface 
of the bath to center the strip as it passes between the jet 
wipers 57 and 59 but this roll is not effective to prevent all 
fluttering and twisting. A magnet means 63 of the general 
design shown in FIG. 1 is therefore positioned adjacent to the 
jet wipers and preferably slightly above the jet wipers 57 and 
59. The magnetic field established between the poles 67 of 
magnet means 63 is effective to substantially eliminate all 
flutter and twisting in the strip as it passes between the jet 
wipers 57 and 59. The magnetic lines of force are concen 
trated in the metallic strip across the gap between the magnet 
poles so that the strip is in effect stretched and aligned 
between the poles of the magnets and is thus held steady. The 
effect is somewhat like that of a keeper placed between the 
poles of a permanent magnet to concentrate the magnetic 
lines of force, except that there is an air gap between the poles 
of the electromagnet and the strip. The air gap prevents the 
molten metal coated surface from being marred by the sta 
bilizing means in the relatively long stretch above the jet 
wipers in which the coating is still molten. 

If desired a second stabilizing magnet means may be posi 
tioned below the jet wipers to further steady the strip provided 
there is sufficient clearance between the jet wipers and the 
surface 49a of the coating bath. In some cases only a single 
stabilizing magnet means may be positioned below rather than 
above the jet wipers. Additional stabilizing magnets may also 
be positioned along the extent of the strip between the jet 
wipers and the deflector roll 55. Ordinarily, however, a single 
stabilizer just above the jet wipers is the most satisfactory ar 
rangement with the further possibility of using a second stabil 
izer just below the jet wipers. The most important considera 
tion is usually to position the magnetic stabilizer close to the 
jet wipers. In some cases the stabilization of the strip attained 
from the use of one or two stabilizing magnets will be suffi 
cient so that roll 61 may be completely eliminated, but in 
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other cases it may be desirable to retain the roll 61 to aid in 
maintaining proper tracking of the strip between the jet 
wipers. Placement of the stabilizer just above the jet wipers 
provides stabilization of the strip in an area in which no con 
ventional contacting type guide can be used and also provides 
a desirable lateral support to the strip on both sides of the jet 
wipers as the strip extends from the sinker roll 53 and guide 
roll 61, if such secondary guide roll is used under the surface 
of the bath, to the magnetic stabilizer 63. The magnetic field 
does not detrimentally affect the thin coating of still molten 
coating metal established by passage of the strip through the 
jet wipers. 

Ordinarily both poles of the magnet means will be made ad 
justable as shown in FIG. 1 so that the proper air gap may be 
maintained between the strip and the poles of the magnet and 
a certain tracking of the strip and various widths of strip al 
lowed for. As an alternative, however, the entire magnet 
means may be made adjustable transversely of the strip in the 
same plane as the strip. Only one pole piece need then be ad 
justable. Adjustment of the air gap on one side of the strip will 
then be made by adjusting the entire magnet means and ad 
justment of the air gap on the other side of the strip may be 
made by adjustment of the pole piece on that side. 
While the use of the invention has been described in FIGS. 2 

and 3 with reference to the stabilization of a steel strip passing 
from a coating bath through jet wiping devices, being an en 
vironment where the stabilizing device has, in fact, been found 
most useful and novel, it will be realized that the apparatus of 
the invention can also be adapted for the stabilization of other 
magnetic strip materials, other shapes of elongated magnetic 
materials and in other environments than coating operations 
conducted on such materials. 
We claim: 
1. Antiflutter and lateral stabilizer apparatus for longitu 

dinally moving small and thin gage magnetic linear material 
comprising: 

a. an established travel path for linear material between 
rotatable support and guide means, and 

b. diametrically opposed first and second tapered magnet 
means mounted with their narrowest dimension adjacent 
to the longitudinal edges of said linear material such that 
the linear material passes through a magnetic field 
established between said magnet means causing a con 
centration of the magnetic lines of force in the linear 
material to stabilize the linear material in said travel path. 

2. Stabilizing apparatus according to claim 1 wherein said 
magnet means are electromagnet means. 

3. Stabilizing apparatus according to claim 2 wherein said 
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4. 
magnetic linear material comprises strip and sheet material. 

4. Stabilizing apparatus according to claim 3 wherein said 
strip and sheet material are composed principally of steel. 

5. Stabilizing apparatus according to claim 4 wherein said 
magnet means are positioned adjacent to and in line with the 
edges of said strip and sheet material. 

6. Stabilizing apparatus according to claim 5 wherein the 
magnet means comprise the opposite poles of a single elec 
tromagnet means. 

7. Stabilizing apparatus according to claim 6 wherein at 
least one of the poles of said magnet means is adjustable 
toward and away from the strip edges to aid in adjusting the 
magnet means to the strip. 

8. Stabilizing apparatus according to claim 7 wherein said 
magnet means is mounted adjacent a strip passing from a mol 
ten metal coating bath to stabilize said strip. 

9. Stabilizing apparatus according to claim 8 wherein said 
tapered magnet means are elongated along the axis of a plane 
disposed in the same direction as the plane of the strip in its 
travel path. - 

10. Stabilizing apparatus according to claim 9 wherein the 
poles of said magnet means are substantially wedge shaped at 
least in their portion nearest to the strip. 

11. Stabilizing apparatus according to claim 9 wherein both 
poles of said magnet means are adjustable toward and away 
from said travel path. 

12. A hot metal coating apparatus for steel strip comprising: 
a. a molten metal bath, 
b. guide means for guiding a steel strip through said bath for 

coating; 
c. elongated gas wiping means arranged adjacent to said 

molten bath to wipe excess molten metal from the surface 
of said strip as it leaves said molten bath, and 

d. electromagnet means having tapered pole pieces elon 
gated in a direction in line with the plane of the strip posi 
tioned on opposite sides of the strip adjacent the edges 
thereof and close to the gas wiping means to stabilize the 
travel path of said strip past said wiping means. 

13, Hot metal coating apparatus according to claim 12 
wherein the poles of said electromagnet means are wedge 
shaped in the vicinity of the strip edges. 

14. Hot metal coating apparatus according to claim 13 in 
which said electromagnet poles are positioned adjacent and in 
line with the strip edges slightly beyond the gas wiping means 
with respect to the movement of said strip. 

15. Hot metal coating apparatus according to claim 14 in 
which the poles of said electromagnet means are adjustable 
toward and away from strip edges. 
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