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[57] ABSTRACT
Apparatus for applying uniform tension to a plurality

ol |

of steel strips being wound into coils on a coiler is pro-
vided. The apparatus includes a pair of drag members
between which the strips pass in parallel relationship.
One of the drag members is in a fixed position relative
to the other and the other is movable toward and away
from the fixed one. Two elongate, fluid-filled members
are behind the movable member and extend the length
thereof. Air is supplied under pressure to the elongate
members to urge the movable drag member toward
the fixed one in order to place constant drag or ten-
sion on all of the strips passing therebetween. Both of
the drag members can be held by supporting means
which are moved vertically in a frame to move the
drag members up as the strips are wound on the coils
and the coils increase in diameter. This keeps the
strips in constant relationship relative to the coil diam-
eter and enables the tensioning apparatus to be placed
closer to the coils than heretofore possible. The drag
members can also be mounted on pivoted arms adja-
cent the mandrel of the coiler and move with the arms
as the coil diameter increases.

21 Claims, 8 Drawing Figures
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TENSIONING APPARATUS

This invention relates to apparatus for placing con-
stant tension on a plurality of flexible, elongate mem-
bers and to maintain a substantially constant relation-
ship between the flexible members and coils on which
they are wound.

The overall apparatus in accordance with the inven-
tion includes a slitter which severs a relatively wide
sheet of steel into narrower ribbons or strips which are
then wound on coils of a coiler or winding apparatus.
During the coiling, it is important to keep constant ten-
sion on each of the flexible strips as they are wound.
Heretofore, this has been difficult to achieve, with the
difficulty increasing as the number of strips being
wound increases.

The present invention provides a pair of drag mem-
bers between which the strips pass. One of the drag
members is fixed while the other is movable, being
guided for movement toward and away from the fixed
member. Means are provided which extend over sub-
stantially the entire length of the movable drag member
to urge it toward the fixed drag member. Preferably,
these means are in the form of flexible, tubular mem-
bers to which air is supplied under pressure.

Heretofore, any tensioning device used had to be po-
sitioned at a substantial distance from the coiler so that
the relationship between the strips being wound and
the coils, as the diameters thereof increased, would not
be unduly changed. In accordance with the invention,
the drag members are mounted on supporting means
which are raised as the strip coils increase in diameter
to maintain a substantially constant relationship be-
tween the strips being wound and the coils. With this
arrangement, the tensioning apparatus can be placed
much closer to the coiler to save a substantial amount
of floor space. Also, with the tensioning apparatus near
the coiler, the strips are directed more precisely onto
the coiler so that separators between the adjacent strip
coils are not necessary.

It is, therefore, a principal object of the invention to
provide improved tensioning apparatus for use in coil-
ing strips of flexible material.

Another object of the invention is to provide tension-
ing apparatus for supplying uniform tension to a plural-
ity of elongate, flexible members moving therethrough.

A further object of the invention is to provide ten-
sioning apparatus which can be located closer to a
coiler.

Yet another object of the invention is to provide ten-
sioning apparatus for use with a coiler and means for
maintaining a constant relationship between elongate,
flexible members being coiied and the coils on which
they are wound, as the coil diameters increase.

Many other objects and advantages of the invention
will be apparent from the following detailed description
of a preferred embodiment thereof, reference being
made to the accompanying drawings, in which:

FIG. 1 is a schematic side view in elevation of a slit-
ter, tensioning apparatus, and coiler;

FIG. 2 is a front view in elevation, with parts broken
away and with parts in cross section, of the tensioning
apparatus of FIG. 1,

FIG. 3 is a right end view, with parts broken away and
with parts in section, of the tensioning apparatus of
FIG. 2,

FIG. 4 is a fragmentary plan view of a portion of the
apparatus of FIGS. 2 and 3;
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FIG. 5 is an enlarged view in transverse cross section
of tensioning members of the tensioning apparatus;

FIG. 6 is a schematic side view in elevation of a slit-
ter, coiler, and modified tensioning apparatus, with the
coiler empty;

FIG. 7 is a view similar to FIG. 6 but with a coil sub-
stantially fully wound; and

FIG. 8 is an enlarged view in perspective of part of
the coiler and the tensioning devices of FIGS. 6 and 7.

Referring to the drawings and particularly to FIG. 1,
a sheet of steel 10 from a suitable coil is fed through a
slitter 12 which slits it longitudinally into a plurality of
elongate, flexible members, specifically in the form of
ribbons or strips 14. These strips are directed through
a tensioning apparatus or device 16 which applies uni-
form tension to each of the strips, after which they are
wound on a suitable coiler or, more accurately, recoiler
indicated at 18, having a mandrel 20 on which the
strips are coiled. The tensioning apparatus 16 can also
be used with wire or the like as well as strips.

Referring more particularly to FIGS. 2-4, the ten-
sioning apparatus 16 includes a frame 22 having a base
24, horizontal base plates 26, and upright channels or
guide means 28 which are braced by diagonal sup-
poorts 30.

End supports 32 project into the channels 28 and
support two main back up members 34 and 36 extend-
ing therebetween. The upper back up member 34 com-
prises a channel beam 38 (FIG. 5) having stiffening
plates or ribs 40 extending therealong to positions near
the ends thereof. An upper, fixed drag member 42 is
affixed to the web of the channel beam 38 by bolts 44
and nuts 46. The drag member itself comprises a long
wooden block 48 having a suitable covering 50 thereon
which can be affixed at the edges by suitable strips §1.
The cover 50 can be a section of carpeting, by way of
example.

The lower back up member 36 includes a channel
beam 52 which faces the channel beam 38 and is af-
fixed at its ends to the end supports 32 along with the
upper channel beam 38. The lower channel beam 52
also has stiffening plates or ribs 54 affixed to the web
thereof similarly to the plates 40. A movable drag
member 56 is located above the channel beam 52 and
includes a long wooden block 58 and .a cover 60. The
covering 60 is attached to the block 58 in this instance
by depending side retaining plates 62 and screws 64.
The retaining plates 62 extend moost of the distance
between the end supports 32 but stop short of same. In
addition to holding the cover 60, they restrict the
movement of the movable drag member 56 to direc-
tions toward and away from the fixed drag member 42.

In accordance with the invention, two elongate, hol-
low, flexible members 66, shown in the form of hoses,
are located on the upper surface of the channel beam
52, extending generally parallel thereto and parallel to
each other with the aid of positioning blocks 68 and 70.
When filled with fluid under pressure, the hollow mem-
bers 66 tend to expand to a circular configuration and
urge the movable drag member 56 upwardly toward the
fixed drag member 42. Since pressure is applied on the
member 56 along substantially the entire length thereof
by the hollow members 66, the upward force exerted
by the movable drag member 56 is exerted uniformly
s0 as to place all of the strips 14 under constant tension.
This assures uniformity in the resulting strip coils. The
fluid, which can be air under a pressure of 60 psi, by
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way of illustration, can be supplied to the members 66
by a manifold 72 (FIG. 3) connected to a flexible sup-
ply line 74 which communicates with a suitable source
of air under pressure. The manifold 72 is located on the
beam 52 beyond the ends of the blocks 48 and 58. The
degree of tension on the strips 14 can be controlied, for
any given set of the drag members 42 and 56, by the
pressure of the air supplied to the hollow members 66.

Each of the end supports 32 for the drag members in-
cludes upright side walls 76 to which the flanges of the
channel beams 38 and 52 are affixed, an end wall 78
(FIG. 2), and a horizontally-extending wall or plate 80
therebelow. The end supports 32 are guided for vertical
movement in the channels 28 by means of side and end
brass ways 82 and 84 (FIG. 4) and vertical angle irons
86 which form the channel 28.

To move the drag members 34 and 36 vertically,
jack-screws 88 (FIGS. 2 and 3) are connected to the
lower surfaces of the horizontal plates 80 of the end
supports 32. The jack-screws extend through the base
plates 26 and through suitable drives 90 which are con-
nected by a common connecting shaft 92 (FIG. 2) with
a hydraulic drive motor 94 at one end. The motor 94
can be operated automatically by means of a timer, for
example, or can be operated manually by a push button
on the control panel for the overall equipment.

During the operation of the tensioning apparatus and
the coiler, as the diameters of the strip coils on the
mandrel 20 increase, the end supports 32 are raised
through the drives 90 and the jackscrews 88 to accord-
ingly raise the drag members 42 and 56. This enables
the strips 14 being wound on the coils to assume a con-
stant relationship with respect thereto as the coil diam-
eters increase, as shown in dotted lines in FIG. 1. With
this arrangement, the tensioning apparatus 16 can be
placed much closer to the coils than otherwise, without
any undue bend occurring in the strips. By being closer
to the coiler, the strips can be directed more precisely
thereon so that separators are not needed between the
strip coils on the mandrel 20.

To aid in maintaining the strips 14 in parallel rela-
tionship and with proper spacing, strip guide means 96
can be located at the upstream side of the drag mem-
bers 42 and 56. The guide means includes a spindle 98
on which are rotatably mounted spacers 100 and guide
discs 102, The spindle 98 is rotatably mounted in bear-
ing blocks 104 which are mounted for vertical adjust-
able movement in brackets 106 by adjusting screws 108
to adjust the position of the guide relative to the drag
members. The brackets 106 are mounted on the front
or upstream side walls 76 of the supports 32 so as to
maintain a constant relationship with the drag members
42 and 56 as they are moved vertically.

Referring to FIGS. 6-8, a modified tensioning appa-
ratus or device 110 preferably is essentially similar to
that of FIGS. 1-5 but with the elimination of the frame
22 having the base 24, the base plates 26, the channels
28, and the diagonal supports 30. In this instance, the
tensioning device is mounted in a frame schematically
indicated at 112 which includes end frame plates 114
which can directly support the back up members 34
and 36. Like the tensioning device 16, the tensioning
device 110 includes the drag members 42 and 56 pref-
erably with the flexible pressure members 66 below the
movable drag member 56.

The tensioning device 110 in this instance is pivotally
carried on ends of over-head arms 116, having stub
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shafts 118 carried in bearing blocks 120, by way of ex-
ample. One of the arms 116 is pivotally mounted on a
drive unit 122 of a coiler or recoiler 124 having a man-
drel 126. The other of the arms 116 is pivotally
mounted on an outboard support or stand 128. The
weight of the tensioning device 110 can be partly offset
by suitable counterbalancing means, shown as pneu-
matic cylinders 130 in this instance.

A straight, positioning roll 132 is rotatably carried by
the arms 116 near the tensioning device 110 and in a
position to contact coils 134 as they build up and in-
crease in diameter on the mandrel 126. As the coils in-
crease -in diameter, the roll 132 rides upwardly there-
with and moves the arms 116 in a clockwise direction.
The tensioning device 110 is similarly moved in an
upper or clockwise direction, thereby maintaining a
substantially constant relationship between the tension-
ing device and the coils. Thus, this relationship is
achieved relatively simply without the necessity of em-
ploying the frame 22 and the related components,
along with the jackscrews 88, the drive 90, the connect-
ing shaft 92, and the hydraulic drive motor 94.

The pivotal arrangement for the tensioning device
110 enables it to change its position relative to the arms
116, if necessary, as the coils 134 increase in diameter.
The pivot points for the tensioning device, specifically
the stub shafts 118, preferably are on a line extending
between the adjacent faces of the drag members 42 and
56 and somewhat forwardly, toward the slitter 12, of a
center line through the drag members.

The tensioning device 110 preferably is placed as
close as possible to the mandrel 126 without interfering
with the mandrel or the coils. This enables the spacing
means 96 to be placed close to the points where the
strips are received tangentially on  the coils 134,
thereby maintaining the coils in spaced relationship. If
desired or necessary, however, spacing means can be
provided similar to the spacing means 96 near the
straight roll 132, somewhat forwardly thereof, or the
straight roll 132 can be replaced by spacing means sim-
ilar to the spacing means 96 but positioned forwardly
of the present roll. Such spacing means can be similar
to the spacing means of FIGS. 1-5, including the spin-
dle 98, the spacers 100, and the discs 102. '

Various modifications of the above described em-
bodiment of the invention will be apparent to those
skilled in the art and it is to be understood that such
modifications can be made without departing from the
scope of the invention, if they are within the spirit and
the tenor of the accompanying claims.

I claim:

1. A tensioning device for maintaining substantially
equal tension on a plurality of elongate, flexible mem-
bers, said tensioning device comprising a first drag
member, means for holding said drag member in a pre-
determined position, a second drag member, means for
holding said second drag member facing said first drag
member, said flexible, elongate members being passed
in a common direction between said drag members,
means for establishing uniform pressure over a substan-
tial portion of the length of said second drag member
to urge said second drag member toward said first drag
member, supporting means for supporting both of said
drag members, and at least two jackscrews engageable
with said supporting means for raising and lowering
said supporting means.
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2. A tensioning device according to claim 1 charac-
terized by said pressure means comprises elongate re-
silient means.

3. A tensioning device according to claim 1 charac-
terized by said pressure means being tubular, and
means for supplying fluid to said tubular means.

4. A tensioning device according to claim 3 charac-
terized by said fluid being a gas.

5. A tensionning device according to claim 1 charac-
terized by means associated with said second drag
member for limiting the movement thereof to direc-
tions toward and away from said first drag member.

6. A tensioning device according to claim 1 charac-
terized by said raising and lowering means comprises
guide means for directing said supporting means along
generally vertical paths.

7. A tensioning device according to claim 1 charac-
terized by drive means engageable with each of said
screws, and means for driving said drive means to turn
said screws.

8. A tensioning device for maintaining tension on an
elongate, flexible member, said device comprising a
first drag member, means for holding and backing up
said first drag member in a fixed position, a second drag
member, means for holding and backing up said second
drag member in a fixed position facing said first drag
member, said flexible member being passed between
said drag members, means for urging one of said drag
members toward the other, support means for support-
ing both of said holding means, rotatable guide means
for guiding the flexible member between said drag
members, brackets supported by said support means
and rotatably supporting said guide means, and means
for moving said support means to move both of said
drag members and said guide means equally in a given
direction.

9. A tensioning device according to claim 8 charac-
terized by adjustable means between said rotatable
guide means and said brackets for adjusting said guide
means relative to said supporting means and said drag
members.

10. A tensioning device according to claim 8 wherein
said moving means comprises at least two jackscrews
engaging said supporting means for raising and lower-
ing said supporting means.

11. A tensioning device according to claim 10 char-
acterized by drive means engageable with each of said
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jackscrews, and means for driving said drive means to
turn said jackscrews.

12. A tensioning device according to claim 8 charac-
terized by said urging means acts substantially uni-
formly on said one drag member over substantially the
entire length thereof.

13. A tensioning device according to claim 8 charac-
terized by said urging means comprises a flexible. hol-
low member, and means for supplying fluid under pres-
sure to said flexible, holow member.

14, A tensioning device according to claim 13 char-
acterized by said fluid being air.

15. In combination, a coiler including a mandrel, arm
means extending over said mandrel, means pivotally
supporting said arm means near said mandrel, a ten-
sioning device carried by said arm means to receive
elongate, flexible material to be coiled on said mandrel,
and means associated with said arm means for moving
said tensioning device away from said mandrel as a coil
on said mandrel increases in diameter.

16. The combination according to claim 15 charac-
terized by said moving means comprises roll means car-
ried by said arm means and positioned to engage the
coil on the mandrel.

17. The combination according to claim 15 charac-
terized by said ellongate, flexible means comprises a
plurality of strips and said tensioning device includes
spacing means for spacing apart the adjacent strips to
be wound on the mandrel, said spacing means being
carried by said tensioning device and movable there-
with.

18. The combination according to claim 17 charac-
terized by said spacing means being on the side of said
tensioning device opposite the mandrel.

19. The combination according to claim 15 charac-
terized by said tensioning device comprises a pair of
drag members between which the material to be coiled
passes.

20. The combination according to claim 19 charac-
terized by means for yieldably urging one of said drag
members toward the other.

21. The combination according to claim 15 charac-
terized by counterbalancing means connected to said
arm means for at least partly offsetting the weight of

the tensioning device.
* * * * *



