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includes a plurality of grooves that run perpendicular to the 
forward direction, and the leading edge of the sheet, when it 
curves toward the process line Surface, does not come into 
contact with a recess of the process line Surface, but instead 
becomes lodged in a groove of the device, which guides the 
sheet along the process line Surface, and does not impede 
forward progress. 
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LINE THREADING DEVICE AND METHOD 

TECHNICAL FIELD 

In one or more embodiments, the present invention relates 
to a line threading device for guiding metal sheet Such as Steel 
through a processing line. 

BACKGROUND OF THE INVENTION 

Sheet metal is typically formed by hot rolling process and, 
if the gauge is thin enough, it is coiled for convenient transport 
and storage. 
The most common method of removing all oxide from the 

Surface of hot rolled sheet metal is a process known as pick 
ling, or pickle and oil. In this process, the steel (already cooled 
to ambient temperature) is uncoiled and pulled through a bath 
of acid to chemically remove the scale. Then, after the scale 
has been removed, the steel is washed, dried, oiled to protect 
it from rust damage, and recoiled. 

During the pickling process, the sheet metal passes over 
and/or through a plurality of rollers and may encounter one or 
more gaps as it travels through the process line. In other 
words, the Surface over which the sheet metal passes during 
the pickling process is not solid, but may contain recesses 
Such as gaps, crevices, or edges. In the past, problems have 
occurred when the leading edge of the sheet dips into a recess 
and forward progress is impeded. Having to manually reach 
into the process line in order to free the leading edge of the 
sheet metal can be a safety hazard for line operators. 

SUMMARY OF THE INVENTION 

In one or more embodiments, the present invention pro 
vides an improved method for processing coiled metal sheet. 
In a process in which the coiled metal sheet is uncoiled to 
form a sheet having a leading edge, wherein the leading edge 
is advanced along a process line Surface in a forward direc 
tion, wherein the leading edge may curve toward the process 
line Surface, wherein said process line Surface includes a 
recess, and wherein the leading edge of the sheet may become 
lodged in the recess, thereby impeding the forward progress 
of the sheet, the improvement comprising inserting a line 
threading device between the metal sheet and the process line 
Surface at the leading edge of the metal sheet, wherein the 
device is rigid and adapted to glide easily along the process 
line surface when propelled in a forward direction, wherein 
the device has an upper Surface that includes grooves that run 
perpendicular to the forward direction, wherein the leading 
edge of the sheet, when it curves toward the process line 
Surface, does not come into contact with a recess of the 
process line Surface, but instead becomes lodged in the 
groove of the device and propels the device along the process 
line surface, without impedence of the forward process of the 
sheet. 

In one or more embodiments, the present invention further 
provides a line threading device, wherein the line threading 
device may be inserted between a metal sheet and a process 
line surface at the leading edge of the metal sheet, wherein the 
device is rigid and adapted to glide easily along the process 
line surface when propelled in a forward direction, wherein 
the device has an upper Surface that includes grooves that run 
perpendicular to the forward direction, wherein the leading 
edge of the sheet, when it curves toward the process line 
Surface, does not come into contact with a recess of the 
process line Surface, but instead becomes lodged in the 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
groove of the device and propels the device along the process 
line surface, without impedence of the forward process of the 
sheet. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a partial top view of a line threading device 
according to one embodiment of the invention. 

FIG. 2 is a cross-sectional view of a line threading device 
according to one embodiment of the invention, taken along 
lines 2-2. 

FIG. 3 is a top perspective view showing a line threading 
device, a metal sheet, and a process line Surface according to 
one embodiment of the invention. 

FIG. 4 is a top perspective view showing a line threading 
device, a metal sheet, and a process line Surface according to 
one embodiment of the invention, and taken from another 
position. 

FIG. 5 is a top perspective view showing a line threading 
device, a metal sheet, and a process line Surface according to 
one embodiment of the invention, and taken from another 
position. 

DETAILED DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

Referring to FIG. 1, it can be seen that a section of a line 
threading device according to the present invention is gener 
ally indicated as 10. Device 10 includes a top surface 12, 
handle cut-out 14, and a plurality of grooves. For purposes of 
clarity in describing the embodiment illustrated in FIG. 1, 
each groove has been given a unique designation: 16a-e. As 
further described below, the number of grooves, the spacing 
between grooves, and the position of the grooves relative to 
each other is not particularly limited, and the configuration 
and function of the grooves is essentially the same. Further 
more, the portion of device 10 that is not shown in FIG. 1 
could contain additional grooves 16x. Therefore, where a 
groove is merely referred to as “16', it will be understood that 
the reference could apply to any of the grooves 16a-x. 

FIG. 2 is a cross-sectional view of a line threading device 
according to one embodiment of the invention, taken along 
lines 2-2. As shown in FIG. 2, top surface 12 of device 10 
includes grooves 16c and 16d. which each include entry edge 
18 and are adapted to engage the leading edge 32 of a metal 
sheet 30 as metal sheet 30 moves in direction 28 over top 
surface 12. As generally shown in FIG. 2, sheet 30 may curve 
downward at leading edge 32. When device 10 is positioned 
underneath sheet 30, and sheet 30 is moving in direction 28 
over top surface 12 of device 10, leading edge 32 may become 
lodged in groove 16. 
A portion of a metal sheet process line 40 is generally 

illustrated in FIG. 3, wherein it can be seen that process line 
40 includes a process line surface 42, and that surface 42 
includes one or more recesses 44. During operation of the 
method of the present invention, device 10 is positioned 
between process line Surface 42 and sheet 30, at leading edge 
32. 

This is also generally shown from another angle in FIG. 4. 
where is can be seen that device 10 is easily able to pass 
underneath or throughtension rollers 34 and other equipment 
in the process line, along with sheet 30. 

FIG.5 generally illustrates the easy accessability of handle 
portion 14, enabling the safe removal of device 10 from the 
process line prior to recoiling of the metal sheet. Advanta 
geously, handle cutout 14 also serves to enable the device to 
easily hang from a hook when not in use. 
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The composition of the device is not particularly limited. 
Desirable characteristics of the composition include durabil 
ity, light weight, heat resistance, chemical resistance. Rigid 
ity of the composition should be sufficient so that the device 
does not bendorfold. In one or more embodiments, rigidity is 
maintained up to a temperature of at least about 200°F., in 
other embodiments up to a temperature of at least about 220 
F., and in other embodiments, up to a temperature of at least 
about 240° F. In one or more embodiments, the chemical 
resistance of the composition against acids, greases and oils is 
good. In one or more embodiments, the device is fabricated 
from a composition having a low coefficient of friction with 
the surface of the process line, such that the device glides 
along easily. Examples of Suitable compositions for the fab 
rication of the device include polycarbonates, polyurethanes 
and various reinforced polymer composites. 
The shape of the device is not particularly limited, although 

the bottom surface of the device, i.e. the surface that contacts 
the rollers in the process line, should be substantially smooth, 
so that the device glides along easily and does not impede the 
forward progress of the sheet through the process line. In one 
or more embodiments, the device is substantially flat, so that 
when the device is in position on the process line, the device 
lays flat on the surface of the process line. 
The dimensions of the device are not particularly limited, 

but can be selected based upon the dimensions of the process 
line, the dimensions of the sheet, the size of the recesses, the 
speed at which the sheet is moving along the line, and other 
factors that will be readily apparent to those of skill in the art. 
In one or more embodiments, the width of the device is from 
about 6 to about 72 inches, in other embodiments, from about 
8 to about 60 inches, in other embodiments, from about 9 to 
about 49 inches, and in other embodiments, from about 10 to 
about 16 inches. In one or more embodiments, the length of 
the device is from about 24 to about 60 inches, and in other 
embodiments, from about 36 to about 54 inches. 
The thickness of the device may be advantageously 

selected Such that the device has adequate stiffness and dura 
bility, and is nevertheless relatively lightweight. In one or 
more embodiments, the thickness of the device is from about 
0.2 to about 1.5 inches, in other embodiments, from about 
0.25 to about 1, and in other embodiments, from about 0.3 to 
about 0.8 inches. 
A plurality of grooves 16a-x are provided on top surface 12 

of device 10, in order to increase the likelihood that a bent/ 
curved leading edge 32 of sheet 30 will engage with one of the 
grooves. The number of grooves and the distance between the 
grooves is not particularly limited. In one or more embodi 
ments, the grooves are spaced at a distance of from about 3 
inches to about 9 inches, and in certain embodiments, the 
distance is from about 5.5 to about 6.5 inches. The grooves are 
purposely kept a safe distance from the handle portion of the 
device, so that the hand of an operator who is reaching to grab 
the device will be kept well away from the leading edge of the 
sheet. In one or more embodiments, the distance from the 
handle to the closest groove will beat least about 10 inches, in 
other embodiments, at least about 12 inches, and in other 
embodiments, at least about 14 inches. 

In one or more embodiments, top surface 12 includes at 
least 2 grooves, in other embodiments, at least 3 grooves, in 
other embodiments, at least 4 grooves, in other embodiments, 
at least 5 grooves, in other embodiments, at least 6 grooves. In 
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one or more embodiments, top surface 12 includes from 2 to 
7 grooves, in other embodiments, from 3 to 6 grooves, in other 
embodiments, from 4 to 5 grooves. 
The depth of grooves 16 is not particularly limited, but 

should be sufficient to engage the leading edge of the sheet, 
while not extending too far into the device, thereby compro 
mising the integrity of the device. It will be understood that 
groove 16 could be rounded or triangular, so long as entry 
edge 18 of groove 16 is angled slightly away from the handle 
cutout 14 (towards the direction of sheet 30). 

In operation, the device operates as a longitudinal move 
ment guide, enabling the sheet to proceed along the process 
line, over crevices, gaps and other recesses. The device facili 
tates forward progress of the sheet from preventing the front 
edge of the sheet from becoming hung up in a recess of the 
process line. 

Advantageously, handle cutout 14 enables an operator to 
easily grab onto the device to place it on the process line or to 
remove it from the process line. Even more advantageously, a 
tool having a hooked end can be employed to hook the device 
by way of the cutout and to pull the device off of the process 
line. 

Various modifications and alterations that do not depart 
from the scope and spirit of this invention will become appar 
ent to those skilled in the art. This invention is not to be duly 
limited to the illustrative embodiments set forth herein. 

We claim: 
1. In a method for processing coiled metal sheet, in which 

the coiled metal sheet is uncoiled to form a sheet having a 
leading edge, wherein the leading edge is advanced along a 
process line surface in a forward direction, wherein the lead 
ing edge may curve toward the process line Surface, wherein 
said process line Surface includes a recess, and wherein the 
leading edge of the sheet may become lodged in the recess, 
thereby impeding the forward progress of the sheet, the 
improvement comprising: 

inserting a line threading device between the metal sheet 
and the process line Surface at the leading edge of the 
metal sheet, wherein the device is rigid and adapted to 
glide easily along the process line Surface when pro 
pelled in a forward direction, wherein the device has an 
upper Surface that includes a plurality of grooves that run 
perpendicular to the forward direction, wherein the lead 
ing edge of the sheet does not come into contact with a 
recess of the process line Surface, but instead becomes 
lodged in groove of the device and propels the device 
along the process line Surface, without impedance of the 
forward progress of the sheet. 

2. The method of claim 1, wherein the device further 
includes a cutout portion that allows an operator to grab the 
device, and that alternately allows the device to be hung from 
a hook when not in use. 

3. The method of claim 1, wherein the device is not bonded 
to the metal sheet. 

4. The method of claim 1, wherein the device withstands 
temperatures of up to about 200°F. without softening. 

5. The method of claim 1, wherein the upper surface of the 
device includes from 2 to 7 grooves. 

6. The method of claim 1, wherein the device has a low 
coefficient of friction relative to the process line surface. 
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