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9 Claims. (C. 242-75) 

This invention relates to strip coiling apparatus, and 
more particularly to an improved means for controlling 
the tension in metal strip as it is being coiled. 
A main object of the invention is to provide a novel and 

improved electromagnetic strip guiding and tensioning de 
vice for controlling the tension in conductive strip ma 
terial as it is being coiled, the improved device being 
simple in construction, involving relatively simple compo 
ments, and providing accurately controllable tension on the 
metal strip being coiled, whether the strip is stationary or 
is moving. 
A further object of the invention is to provide an im 

proved electromagnetic strip tensioning and guiding device 
which can be employed on conductive strip material hav 
ing a wide range of width, thicknesses and electrical re 
sistivities, the improved tensioning and guiding device 
being useful for application to metallic strip of non-mage 
netic as well asmagnetic properties, and eliminating the 
necessity of using complicated and expensive arrange 
ments of pinch rolls, current regulating devices on the 
coiler and uncoiler motors, clamps, or brake devices of a 
mechanical nature, the last-named improvement also 
eliminating the possibility of scratching or tearing the 
strip metal as it is coiled. 
A still further object of the invention is to provide an 

improved electromagnetic strip tensioning and guiding de 
vice for use in coiling metal strip material, the improved 
device operating by generating eddy currents in the strip 
material and by producing motor action which may be 
utilized either to provide a restraining force on the metal 
strip in its motion toward the coiler, so that the strip may 
be tightly coiled by the coiler motor, which may be alter 
natively utilized in providing balanced guiding forces tend 
ing to maintain the strip in its required alignment, or in 
providing a combination of longtudinal restraining or 
aiding force on the strip and lateral correcting force to 
move the strip sideways as necessary to keep the strip 
edges in proper alignment. 

Further objects and advantages of the invention will 
become apparent from the following description and 
claims, and from the accompanying drawings, wherein: 

Figure 1 is a vertical longitudinal cross sectional view 
taken through a section of strip metal showing the arrange 
ment of the polyphase electromagnetic tensioning devices 
above and below the strip. 

Figure 2 is a vertical transverse cross sectional view 
taken through, the strip of material of Figure 1, showing 
the electromagnetic tensioninng coils in front elevation. 

Figure 3 is a schematic drawing illustrating the coiling 
and uncoiling rolls of strip and their associated driving 
motors, shown diagrammatically, and showing the ar 
rangement of the strip tensioning magnets of Figures 1 
and 2 relative to the strip and relative to a processing 
oven or other processing apparatus through which the 
strip passes. 

Figure 4 is a perspective view of one of the laminations 
employed in the magnet coils of Figures 1 and 2. 

Figure 5 is a schematic wiring diagram illustrating the 
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electrical connections of the polyphase coils according to 
the present invention. 

Figure 6 is a front elevational view, partly in vertical 
cross section, showing a modified set of strip retarding 
coils according to the present invention, a plurality of 
polyphase elements being provided on the respective cores 
of the coils, instead of a single set of polyphase elements 
on each core as in Figures 1 and 2. 

Figure 7 is a transverse vertical cross sectional view 
taken on the line 7-7 of Figure 6. 

Figure 8 is a top plan view showing the arrangement of 
the strip tensioning coils of Figures 6 and 7 in longitudinal 
alignment with the strips to provide a longitudinal force 
on the strips, such as a drag or pinch action. 

Figure 9 is a top plan view showing a modified ar 
rangement of polyphase magnetic coils arranged over 
opposite side marginal portions of the strip to provide 
lateral forces on the strip for correcting the longitudinal 
alignment of said strip, the magnets producing forces at 
right angles to the direction of movement of the strip. 

Figure 10 is a top plan view similar to Figure 9 but 
showing the coils arranged to provide combined longi 
tudinal and lateral forces on the strip to provide a combi 
nation of dragging or pinching action together with lateral 
correcting force on the strip. 

Referring to the drawings, and more particularly to Fig 
ures 1 through 5 inclusive, 11 designates a section of strip 
material, such as conductive strip metal which is to be 
coiled on a roll 12 and which is uncoiled from a roll 13, 
as shown in Figure 3. The strip material 11 may be 
either non-magnetic metal, such as aluminum or copper 
strip, or may be material having magnetic properties, such 
as steel strip. 
As shown in Figure 3, the strip is coiled on the roll 12 

by a coiler motor 14 which is suitably connected in any 
conventional manner to the coiling shaft of the 'roll 12, 
and the strip is uncoiled from the roll 13 by an uncoiling 
motor 15, coupled similarly to the shaft carrying the coil 
13. The strip 11 may be passed through a processing 
oven 16 or other processing apparatus as it is coiled on 
the roll 12 from the uncoiling roll 13. 

Designated generally at 17 is a magnetic strip tension 
ing device in accordance with the present invention, said 
device being positioned between the uncoiling roll 13 and 
the processing device 16, as shown, or between the 
processing device 16 and the roll 12. The tensioning de 
vice 17 may comprise an upper polyphase magnet, des 
ignated generally at 18, and a lower polyphase magnet 
designated generally at 19, the upper magnet is being 
placed above and parallel to the top surface of the strip 
11 and the lower magnet 19 being placed below and 
parallel to the bottom surface of the strip 11 in vertical 
alignment with the upper magnet 18, as shown in Figure 
1. The upper magnet 18 comprises a core 20 supported 
in any suitable manner in a direction extending longitudi 
nally of the strip 11 and comprising a plurality of longi 
tudinally extending laminations 21 formed with the reg 
istering notches 22, 23 and 24, as shown in Figure 4, 
respective coils 25, 26 and 27 being positioned in said 
notches and surrounding the core 20, as shown in Figures 
1 and 2. The coils 25, 26 and 27 may be generally rec 
tangular in shape and the core 20 may be engaged on the 
lower arms of the coils, as illustrated. The magnet 19 
comprises a similar core 20' having identical laminations 
21 and having the respective coils 25, 26, and 27 en 
gaged on the core and extending through the notches in 
the laminations, the core 20' being engaged with the top 
arms of the rectangular coils, as illustrated in Figure 2. 
As shown in Figure 1, the coil 25 is in vertical align 

ment with the coil 25, and said coils extend at right 
angles to the direction of movement of the strip 11. 
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of the upper magnet 18. The magnets 
act as the stator of a polyphase induction 

the strip. 11. acts as a rotor. The magnets 
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currents that flow in the strip. These eddy currents 
re-set up by the motion of the magnetic-field along the 
ip, the same as turning force is produced in the rotor 
a connercial polyphase induction motor having a 

squirred too, 
The site produced may be either in a direction 
retard the movement of the strip, whereby the device 
y be employed as a braking or pinching means, pro 
ins a steady force restraining the strip in its motion 

toward the coil 12, so that the strip may be tightly coiled 
by the coiler motor 14. Alternatively, the device may be 
employed to provide an additional pull on the strip 11 
to aid the coiling motor 14 in coiling the strip up on the 
coil 12. 

It is also apparent that only a single set of coils may be 
employed, either positioned above or below the strip 11, to 
provide the desired retarding or aiding longitudinally force 
on the strip. In other words, either the magnet 18 or the 
magnet 19 may be omitted to provide the desired longi 
tudinal force on the strip 11 by the use of only a single 
magnet. The use of magnets above and below the strip, 
however, provides a greatly increased resultant force on 
the strip, as over the use of a single magnet. 
To control the current, and hence the force produced 

on the strip by the polyphase electromagnets, any one of 
several commercially available systems may be used, for 
example, the saturable-core reactor control system, series 
resistor systems of control, or the like. For a three-phase 
electromagnetic arrangement, such as is illustrated in 
Fisures, saturable-core reactors would need to be inserted 
in series with only two of the three wires supplying the 
magnet 
When only a single magnet is employed, as for example, 

either the magnets 18 or 19 above or below the strip 11, 
a stack of laminations may be employed on the opposite 
side of the strip to reduce the reluctance of the path of the 
masnetic flux passing through the strip 11. 

Referring now to Figures 6 and 7, the magnet coils may 
be arranged in a plurality of groups on an extended core, 
uch as the core 40 or the core 41 illustrated in Figure 6. 

: The core 48 carries a plurality of series of coils 25, 26 
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and 27, the respective 
with each other, the respecti 
in parallel with each other and the respective coils 27 
being connected in parallel with each other, and the coils 
being sequentially along the core 40. 
the lower magnet has the coils 
in successive groups and being 
the respective coils 25, 26 and 27 of the top magnet. 
groups of coils 25' are connected in parallel, the 
of coils 26' are connected in parallel, and the 
coils 27" are connected in parallel. The respective groups 
2S are connected in parallel with the coils 25 of the top 

parallel and are connected to another phase of the gen 
erator and the groups 27' and 27 are connected in parallel 
and are connected to the remaining phase of the generator, 
to provide a traveling magnetic field similar to that de 
scribed in connection with the form of the invention dis 
closed in Figures 1 to 5. The action of the device of 
Figures 6 and 7 is similar to the device illustrated in Fis 
ures 1 and 2 except that the forces developed are of 
larger magnitude because of the larger number of coils 
and magnetizing, turns provided by the magnets. A 
shown in Figure 7, the strip. 11 is arranged between the 
cores. 40 and 41 and-longitudinal forces are developed in 
the strip because of the eddy currents, produced in the 
strip as the strip moves longitudinally through the space 
between the cores 40 and 41, or when the longitudinal or 
other notion of the strip has ceased. . . . Figures 6 and 7, the top magnet is designated gen 
erally by the reference numeral 38 and the bottom magnet 
is designated generally by the reference numeral 39. 

Referring now to Figure 8, the magnets may be ar 
ranged with their cores positioned longitudinally of the 
strip 11 to provide either...a drag or p action or an 
aiding action on the strip, as described above in connec 
tion with the form of the invention illustrated in Figures 

to S. As above explained, the motion of the magnetic 
field along the strip produces a motor action which pro 
vides a longitudinal force on the strip which, in one 
arrangement, may be employed to retard the movement 
of the strip, or by reversing the position of the coils may 
be employed to aid the movement of the strip by pro 
viding a force in the same direction as the direction of 
motion of the strip. 

In the form of the invention shown in Figure 9, the Polyphase magnets, designated respectively at 38 and 38 
may be arranged with their cores extending at right angles 
to the direction of movement of the strip 11, the core 
of the magnet 38 and the core of the magnet 38' being 
in transverse alignment, as shown in Figure 9, and the 
coils thereof being arranged so that they produce op 
positely directed lateral forces on the strip toward the 
center of the strip. The magnets 38 and 38' are of 
identical construction and therefore produce equal and 
opposite actions on the strip when the strip is centered 
beneath the magnets. If the strip tends to deviate so as 
to bring a larger proportion thereof beneath one of the 
magnets than the other, a larger eddy current effect is 
developed in that portion of the strip having the larger 
area located beneath a magnet and a correcting force 
is developed by the motor action between the strip and 
the magnet which tends to move the strip back toward 
centered relationship relative to the correcting magnet. 
Therefore, automatic correcting lateral forces are pro 
duced by the magnets as the strip moves from the un 
coiling roll 13 to the coiling roll 12. 
When the magnets 38 and 38' are arranged so that 

they produce oppositely directed lateral forces on the 
strip in a direction toward the edges of the strip, com 
mercially available side-register control apparatus may 
be used to sense the positions of the edges and to main 
tain the edges of the strip in their proper path. 
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As above described, the magnets 38 and 38' may be 
arranged merely above the strip, or may have correspond 
ing magnets below the strip to increase the magnitude 
of the correcting forces developed when the strip deviates 
from its centered position relative to the magnets. 

Referring now to the form of the invention illustrated 
in Figure 10, the correcting magnets, shown at 48 and 48 
are supported in any suitable manner in positions ex 
tending at equal acute angles relative to the direction 
of travel of the strip 11. Each of the magnets 48 and 
48' may be similar to the polyphase, multiple coil mag 
net 38, and the cores of the magnets 48 and 48' are 
similar to the cores 40 and 41. Said cores are oriented 
in the manner illustrated in Figure 10 so that they ex 
tend at equal and opposite acute angles relative to the 
direction of travel of the strip. Therefore, the traveling 
magnetic field produces equal and opposite motor actions 
having components which may be resolved along the di 
rection of movement of the strip and also at right angles 
to the direction of movement of the strip. Therefore, 
the magnets 48 and 48' may be employed to provide a 
combination of either drag or retarding action plus lateral 
ly correcting action, or alternatively, a combination of 
aiding action on the strip plus laterally correcting action. 
As in the previously described forms of the invention, 
companion magnets may be employed below the strip 
in vertical alignment with the magnets 48 and 48 posi 
tioned above the strip. Alternatively, respective bundles 
of laminations may be provided below the strip in vertical 
alignment with respective magnets 48 and 48' to reduce 
the reluctance of the respective magnetic paths through 
the side marginal portions of the strip beneath the re 
spective magnets 48 and 48. 
Any of the previously described devices may be em 

ployed in connection with conducting strip materials of a 
wide range of widths, thicknesses and electrical re 
sistivities. The devices perform best for given sizes of 
magnets when employed on materials having low resist 
ance per unit of the volume exposed to the magnets. 
The devices are usable on aluminum, copper or brass 
strip, in thicknesses from foil to heavy plates. The poly 
phase magnetic devices of the present invention are 
superior to the present methods employed in strip tansion 
ing, in that the strip does not have to come into actual f 
tact with the f eateS. W. C CCO 
priorari, the tension of E. is controlled either by a 
complicated and expensive arrangement using pinch rolls 
and current regulating devices on the coiler and uncoiler 
motors, or by very crude and ineffective methods, such 
between surfaces provi w ining. 

is probably the 
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net or art ethods 
and results in a high waste of the product, since the sur 
face of the strip is scratched and torn by passing through 
these brake surfaces. 

While certain specific embodiments of improved poly 
phase electromagnetic strip guiding and tensioning devices 
have been disclosed in the foregoing description, it will 
be understood that various modifications within the spirit 
of the invention may occur to those skilled in the art. 
Therefore, it is intended that no limitations be placed on 
the invention except as defined by the scope of the ap 
pended claims. 
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What is claimed is: 
1. In an apparatus for coiling strip metal of the type 

having a pair of spaced parallel reels adapted to receive 
opposite coiled end portions of a strip of metal thereon 
and means for rotating said reels to move the strip from 
one reel to the other, a magnetic strip-tensioning device 
comprising a magnetic core mounted between said reels 
adjacent the plane of the strip, a plurality of spaced mag 
netizing windings surrounding said core and a polyphase 
energizing circuit therefor, said circuit being operable 
to energize said windings to produce a traveling magnetic 
field and thereby inducing a mechanical thrust in the 
strip in the direction of travel of said field. 

2. An apparatus as defined in claim 1 in which the 
windings are positioned substantially parallel to the axes 
of the reels. 

3. An apparatus as defined in claim 1 in which the 
windings are positioned at right angles to the axes of the 
reels. 

4. An apparatus as defined in claim 1 in which the 
windings are positioned at a substantial angle to the 
axes of the reels. 

5. An apparatus as defined in claim 1 in which there 
are provided vertically aligned magnetic cores above 
and below the plane of the strip and having vertically 
aligned windings connected in the same phase with each 
other and operable upon energization to produce said 
traveling magnetic field extending between said magnetic 
cores and cutting across said metal strip. 

6. An apparatus as defined in claim 5 in which the 
windings are positioned substantially parallel to the 
axes of the reels. 

7. An apparatus as defined in claim 5 in which the 
windings are positioned at right angles to the axes of the 
reels. 

8. An apparatus as defined in claim 5 in which the 
windings are positioned at a substantial angle to the 
axes of the reels. 

9. Tension apparatus for use with strip metal moving 
means comprising a magnetic device for producing a 
motor thrust to tension said strip metal and comprising 
a magnetic core mounted adjacent the plane of and sub 
stantially aligned with the strip, a plurality of spaced 
magnetizing windings surrounding said core and a poly 
phase energizing circuit therefor, said circuit being op 
erable to energize said windings to produce a traveling 
magnetic field and thereby inducing a motor thrust in the 
strip in the direction of travel of said field. 
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