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[57] ABSTRACT

A method of forming loops of a metal band material,
which comprises, when stocking metal band materials
in quantities on the floor level of the stock yard, push-
ing out the side of the metal band with a loop thrower,
as said metal band is progressing in its long direction,
such pushing out to be done at the inlet onto the floor
so as to have it stand up with its surface forming a
right angle against the surface of the floor and also to
form a new tip of said metal band and pushing said
metal band toward the center of the floor by using a
plurality of pushers so as to form corrugation patterns
of said metal band in the direction of its progress, S0
as to have it stand stably on the floor.

4 Claims, 16 Drawing Figures

fi
Ji:

I
J

d




PATENTED AUG26 1975 3,901,424

SHELT 1 OF 4

F/G / PRIOR ART {28’ o9
] —

4

PRIOR ART
27

1l

i = s ¢
= ,
R |2
FlIG. 3
" PRIOR ART
6

FIG. 4

PRIOR ART




PATENTED UG 261975 3.901,424
SIEET 2 OF 4

FIG. 5@ PROR ART m
zﬁﬁ-————“—“’—\1—'————————':}“——-“ i e

o 1 [ y
23 2(3' 24 2 q'

F/G 5b : 2 ! 24. .25.
PRIOR ART 23 26'
‘24 25 26 ¢
FlG. 6
- 39
30 N =
FlG. 7

B [‘Ka 9;34 Q\;ho

FIG. 8a  FIG.8  FIG. 8¢

‘ ™
4 43 1 1] 42
a2 4 ||\ g \ o5




3,801,424

PATENTED AUG2 61975

SHEET 3 OF 4




PATENTED AUC261875 | - 3,801,424
SULET 4 OF 4

60

62\

FlG. 13

& B




3,901,424

1

METHOD AND APPARATUS FOR FORMING
LOOPS OF METAL BAND MATERIALS WITH
FLOOR TYPE LOOPER

BACKGROUND OF THE INVENTION

The present invention relates to a method and an ap-
paratus for forming loops of metal band material such
as hoop steel or slitted material to be stocked on the
floor.

The following description of the present invention is
made by using, as an embodiment, the case of forming
loops of a skelp by using a floor type looper in prepara-
tion for forge welding into tube. It is noted, however,
that the practice of the present invention is possible
otherwise than mentioned as the embodiment in the
specification.

In the application of skelp to the arrangement for
continuous welded tube, the looper functions as fol-
lows:

In case a steel tube of 21.7 to 114.3 mm (% in. to 4
in.} in diameter is to be produced, a material skelp is
160 to 420 mm in width, 1.9 to 8.2 mm in thickness and
600 to 700 m in length; in order to have the tube pro-
ducing machine work most effectively, the length of
skelp should desirably be endless.

In other words, while one skelp of the abovemen-
tioned dimensions is produced into tubein 7 to 10 min-
utes by a tube producing machine of high efficiency,
the time required for placing the top of the skelp on the
machine for the start of the opeération is as much as 60
minutes. Needless to say, the more number of skelps of
limited length to be set to the machine, the more ineffi-
cient; in order to solve such problem; skelps of limited
length are welded one after another to make one as
long as possible.

In this case, as for skelps of limited length, they are
usually coiled. Thus, the time required for welding the
end of one skelp with the top of a next one, is about 3
minutes, for which time it is necessary that the supply
of skelp should stop or the welder should move in pace
with the supply of skelp. As the supply of skelp is made
at a high speed (200 m/min. max.), it normally stops for
welding. But to stop the tube forming machine during
the welding operation is uneconomical, so it becomes
necessary to install facilities to stock the so welded
skelps in quantities to be set to the tube forming ma-
chine while the supply of skelp stops for welding, that
is, a looper is provided, thereby making it possible to
continue operation of the machine independently from
the welding of skelps.

For the conventional method of forming loops of a
band material (skelp in this case), refer to FIGS. 14,
according to which a skelp progresses-along the looping
floor 5, the skelp being shown by reference numerals
7', 7,8 and 9. The skelp is moved by means of an entry
section 1, a pinch roll 2, a guide roll 3, a magnet roll
4, etc. When the end 8 of a skelp comes near the end
10 of the looping floor 5, the loop thrower 11 set at the
inlet onto the floor 5 rotates counter-clockwise to push
the skelp to the center of the looping floor 5 for the
curve as shown by numerals 12-6-7. As the supply of
skelp on the floor S continues during this time, the new
top 12 of skelp progresses as it pushes aside the preced-

ing part 7 of skelp, forming a new loop. When the top -

12 approaches the end 10 of the looping floor 5, the
loop thrower 11 works as mentioned above, so that the
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2
skelp takes the position defined 19-14-15-12 as shown
in FIG. 3.

The repetition of such action several times makes
loops one after another. The quantity of skelp stocked
in the form of loops is determined according to the time
for welding skelps, as mentioned above. For the supply
of skelp at the normal rate of 100 m/min., the stock
should be about 300 m, which means six loops if each
is 50 m.

This work has the following problems:

A.In FIG. 2, the new top 12 of the skelp pushes aside
the preceding part 7 of the skelp, as it progresses. How-
ever, it meets great resistance, causing buckling be-
tween the parts 16 and 12, which may cause the opera-
tion to stop.

More in detail, referring to FIGS. 1 dnd 2, skelp is
pulled by the magnet roli 4 as it is extruded from the
entry section 1, but it is driven mainly by the entry sec-
tion 1 and subsidiarily by the magnet roll 4. As shown
in FIG. 4, the top 17 of the skelp progresses in the di-
rection of the arrow, and the parts 18 and 18’ of the
skelp push the preceding part 19 of the skelp to the
middle part of the looper. In this situation, this side of
the top 17 of the skelp should take the form of a
straight line, as shown by numerals 20-21-22, but it it
meets great resistance in pushing aside the preceding
part of the skelp, buckling may occur, as shown by nu-
merals 20, 21 and 22. If buckling takes place, the skelp
22-17 stops, making the skelp 20-21’-22 build up so
rapidly that the operation has to be stopped.

B. It sometimes happen that the pushed part of the
skelp falls down on the floor (the skelp lie flat on the
floor), causing overlapping of skelps as the number of
loops increase.

As shown in FIGS. 5 q and b, the skelp 23-23" lies
over the skelp 24-24' and the skelp 24-24’ over the
skelp 25-25' and 26-26'.

It is because of such overlapping that skelp is sub-
jected to degradation of quality in contact with the
edge of skelp, as it is pulled in the direction of from 9
to 27 to be put into a heating furnace 28 and a continu-
ous weld mill 29. This is the case particularly with a
skelp of thin thickness and narrow width (for the ‘pro-
duction of a steel tube of % in. to 2 in. in diameter).

In order to solve this problem, there are normally
several operators stationed on the looping floor 5 for
manually removing the skelp 6-7-8 to the center of the
floor. This is a heavy and unsafe work.

SUMMARY OF THE INVENTION

In order to overcome the abovementioned complica-
tions, the present invention has an object to provide a
loop forming method such that loops of a metal band
material can be easily formed without buckling and
overlapping.

Another object of the present invention is to provide
a loop forming method, Whereby loops of a metal band
material can be formed automatically without the treat-
ment of skelp by operators. i

A further object of the present invention is to provide
an apparatus for effecting good practice of the above-
mentioned method of forming loops of a metal band
material.

In order to acheive the abovementioned objects, the
metal band loop-forming method of the present inven-
tion is so characterized that, when stocking metal band
materials in quantities on the floor of the stock yard,
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pushing out the side of the metal band with a loop
thrower, as said metal band is progressing in its long di-
rection, such pushing out is done at the inlet onto the
floor so as to have its stand up with its surface forming
a right angle against the surface of the floor and also to
form a new tip of said metal band and pushing said
metal band toward the center of the floor by using a
plurality of pushers so as to have it stand stably on the
floor.

In order to practice the abovementioned method, the
loop forming apparatus of the present invention com-
prises a loop thrower set at the inlet onto the looping
floor, and a plurality of pushers for forming corrugation
patterns .of such metal band in the direction of its
progress.

The abovementioned and other objects of the present
invention will be made by the following embodiments
of the present invention in reference to attached draw-

ings.
BRIEF DESCRIPTION OF THE DRAWINGS

. FIGS. 1, 2 and 3 are views for illustrating the descrip-
tion of the skelp loop formation by using a looper of the
conventional, floor type.

FIGS. 4 and 5a and 5b are views for a detailed de-
scription of the loop formation by using a looper of
conventional type.

FIGS. 6 and 7 are views for illustrating the descrip-
tion of the loop formation in an embodiment of the
present invention.

FIG. 8 is a view for illustrating the description of a
. metal band to stand on its edge in the order of a, b and

¢ in the embodiment of the present invention.

FIGS. 9 and 10 are respectively a side view and a
plane view of an apparatus as an embodiment of the
present invention.

FIGS. 11 and 12 are respectively a side view and a
plane view of an apparatus as another embodiment of
the present invention.

FIG. 13 is a side view of an apparatus as another em-
bodiment of the present invention.

DESCRI]"TION OF THE PREFERED EMBODIMENT

The following is a detailed explanation of an embodi-
ment of the present invention by reference to attached
drawings:

Referring to FIGS. 6 and 7, a skelp, as it is going into
a looping floor 5, is made to stand with its surface form-
ing a right angle against the surface of the floor §
through pushing-out of the side of the skelp by the rota-
tion of a loop thrower 11 set at the inlet onto the floor
§, so that a curve 30-31-32 is formed. At the same time
(or somewhat later on), a plurality (three sets in this
case) of pushers 33, 34 and 35 arranged along the di-
rection of progress of the skelp (on the side of the floor
§) start pushing the skelp. The so pushed skelp is re-
turned from the situation of having fallen down or fall-
ing to a standing position (in which the surface of the
skelp forms a right angle against the surface of the
floor), thus forming a corrugation pattern
31-32-36-37-38 with the edge of the skelp along the di-
rection of progress of the skelp. The repetition of such
process several times finally forms loops of the skelp as
shown in FIG. 7.

According to the method of the present invention,
the skelp stands on the edge and no problem of over-
lapping one skelp by another occurs. As there is a suf-
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ficient space between the end of the first skelp
31-32-36-37-38 and a side guide 40, the progress of a
second top 41 of the skelp can be made without buck-
ling, overlapping and other complications, requiring no
hands taking care of it.

In order to keep the skelp standing on edge, it is
scooped by the loop former (pusher) with its curve 44
formed on its tip 43 as shown in FIG. 8, as the tip 43
of the loop former moves from the right to the left
against the skelp 42-42’ so that the skelp is handed, as
shown in the sequence of FIGS. 86 and 8¢, such that it
stands up nearly at a right angle against the floor 5. In
other words, the skelp can be kept standing by making
it stand up at the same time with the pushing out of the
same in the order of a, b and ¢ of FIG. 8. In this case,
the lower end of the pusher should be placed below the
position of the skelp.

In FIG. 6, the number and arrangement of the push-
ers (33, 34 and 35 in this case), which compose the
loop forming apparatus in combination with the loop
thrower, should be determined according to the size of
the loop thrower, so that an ideal corrugation pattern
can be obtained. In further regard to the number of
pushers required, it should be determined according to
its stroke and the length of the loop thrower; if its
stroke is 3m for instance, the appropriate distance be-
tween two pushers should be 8 to 12 m.

FIG. 9 and FIG. 10 are respectively a side view and
a plane view of the loop former of the present inven-
tion. The pushing bar 45, which is the main part of said
loop former, has the tip equipped with a skelp pushing
arm 46, for free rotation on a pin 47 by means of a
power cylinder 48. On the bottom surface of the push-
ing bar 45 is set a guide bar 49 which mounts on a guide
roller 50.

On the bottom surface of the middle part of the guide
bar-49 is set a rack 51, which is to move the pushing bar
in the direction at a right angle to the longitudinal di-
rection of the skelp, by means of a pinion 52 and a
motor 53. A screw can be used instead of a rack and
pinion. '

By using the abovementioned device, the skelp 54
which is in the situation of having fallen down, is
pushed to stand up in the position indicated by refer-
ence numeral 55. At that time, the skelp pushing arm
46 has turned to stay at the position 46’, leaving a space
open for a skelp to traverse. '

When the pushing bar 45 has returned to the set posi-
tion, the skelp pushing arm 46 also is at its own set posi-
tion.

The above description is made on the use of a motor
for driving the pushing bar 45; but a power cylinder or
power motor can be used in place of a motor. The skelp
pushing arm is described as rotating on a pin 47; but a
vertical movement at its fixed position can be used
therefore. :

This is explained, as follows, by reference to FIGS. 11
and 12, .

According to this mechanism, the pushing bar 45 has
its tip equipped with a skelp pushing arm 46 for free
verticai movement (for free .going-in and-out) by
means of a power cylinder §6. A motor or a power
motor can be used in place of a power cylinder.

Its action is so made that the skelp 57 which has
fallen down, contacts and is pushed up by the skelp
pushing arm 46 which has been pushed by the pushing
bar 45 to this position, so as to stand up at the position
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.58. When the skelp pushing arm 46 has been raised to

the position 46’, the pushing bar 45 moves back to its
original position and then the skelp pushing arm 46 re-
turns to its own position,

In further regard to the loop forming system, there is
no hmltatlon, so that besides the abovementioned sys-
tem in which a loop forming apparatus is set by the side
of a floor-type looper, such apparatus as shown in FIG.
13, which is constructed as follows, can be used.

A frame 60 is mounted on the top of the looper, and
from said frame is suspended a bar 63 through rack 61
and a pinion 62 for free horizontal movement; and at
one end of said bar 63 is set a skelp pushing arm 65 po-
sitioned for free rotation and activated by a cylinder
64. The arm 65 is adapted to push a skelp at a right
angle against the direction of its progress by means of
the motion of said bar 63, thereby standing up the skelp
from the position indicated by 66 to the position indi-
cated by 67 and forming corrugation patterns. In place
of the bar 63, a chain is usable for putting such arm mto
motion.

As the tip of the skelp pushing arm 46 is subjected to
abrasion by the skelp edge, it is recommended that the
tip be surface-hardened and made replaceable. More-
over, the arm should have such a curve as shown in
FIG. 8 to make easier standing-up of skelp, or should
be of the roller type to reduce abrasion and resistance.

What is claimed is:

1. A method of forming loops of metal strip on a
looping floor, as said strip has its flat surface trailing
over said floor, which comprises the steps of:

pushing up the side of said strip at a point near an

inlet of said floor as said strip is progressing along
said floor, so as to make the thus pushed portion of
said strip stand vertically on the surface of said
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floor and to form a bend in sald strip at said por-
tion; and

pushing said strip, at a plurahty of points therealong,
toward the center of said floor, so as to cause the
forerunning part of said strip to form waves along
the direction of progress, the so waved part of said
strip standing vertically on the surface of said floor.

2. An apparatus for forming loops of a moving metal
strip, comprising;

a loop thrower mounted for free rotation at a posmon
near the inlet of a looping floor, said metal strip
progressing thereabout with its flat surface trailing
over the surface of said loop thrower to kick up the
side of said metal strip progressing straightly; and

a plurality of pushers positioned downstream of said
loop thrower along the direction of progress of
such metal strip, each of such pushers comprised of
a bar adapted for free reciprocal motion at substan-
tially a right angle to the longitudinal direction of
said strip, and an arm mounted on the tip of said
bar and adapted to extend downwardly therefrom
to contact said metal strip, said arm having a curve
on its portion contacting said metal strip to push on
said metal strip, thereby making said strip stand
vertically on the surface of said floor.

3. The apparatus claimed in claim 2 wherein said
pusher has the tip of the bar connected with one end
of said arm by means of a pin, and further comprising
a driving means mounted on said arm for free rotation
about the pin.

4. The apparatus claimed in claim 2, wherein said
pusher has the arm set for free vertical movement on
the tip of the bar, and further comprising driving means

mounted on said arm to drive the arm vertically.
* * * * *



